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PREFACE 

Since  1993,  when  our  original  overview  of 
the  FAS  literature  was  written,  there  have 
been  some  substantive  changes  in  the  area. 
These  changes  are  reflected  in  this  update. 

• One  subtle,  but  significant,  shift  in  recent 
academic  articles  concerns  fetal  alcohol 
effects  (FAE).  Several  authors  have  strongly 
discouraged  use  of  the  term  FAE.  While 
these  articles  are  not  contrary  to  similar 
articles  published  previously,  they  are 
sending  a much  clearer,  stronger  message 
that  FAE  cannot  and  should  not  be  treated 
as  a diagnosis.  Many  prominent  FAS 
researchers  believe  that,  at  a practical  lev- 
el, it  is  much  more  useful  to  objectively 
assess  and  report  on  specific  symptoms  or 
areas  of  concern  for  each  individual, 
regardless  of  whether  or  not  these  prob- 
lems are  the  result  of  alcohol  use  during 
pregnancy.  This  more  cautious  approach  is 
helpful  in  that  it  points  to  specific  areas  of 
difficulty  and  does  not  subject  an  individ- 
ual or  parent  to  the  potentially  damaging 
consequences  of  the  label  FAE. 

In  light  of  the  recent  recommendations  to 
discontinue  use  of  the  vaguely  defined  term 
FAE,  this  review  only  uses  the  term  “fetal 
alcohol  effects”  (FAE)  when  necessary  to 
directly  cite  research  findings  from  the  litera- 
ture. When  generally  discussing  the  abnor- 
malities caused  by  alcohol  use  during 
pregnancy,  the  term  “alcohol-related  birth 
defects”  (ARBDs)  is  used. 

• There  is  more  and  better  information  con- 
cerning the  long-term  effects  of  FAS  into 
adolescence  and  adulthood.  Persistent 
behavioural  difficulties  and  emerging  psy- 
chopathologies are  of  particular  concern  in 
these  older  patients. 


• Paternal  alcohol  use  appears  to  play  a 
more  direct  role  in  causing  some  problems 
in  offspring  than  previously  thought. 
Recent  animal  research  suggests  that 
heavy  paternal  alcohol  exposure,  even  pri- 
or to  puberty,  can  result  in  gender-specific 
problems  in  future  offspring. 

• Though  “popular”  FAS  incidence  estimates 
have  not  changed  since  1993,  there  has 
been  increasing  awareness  in  the  literature 
of  the  need  to  improve  FAS  surveillance 
and  measurement  techniques  to  better 
capture  the  true  incidence.  In  order  to  bet- 
ter target  and  evaluate  the  success  of  pre- 
vention efforts,  valid  and  reliable  FAS 
incidence  statistics  are  essential. 

• Although  there  is  still  a lack  of  academic 
research  on  effective  intervention  strate- 
gies for  those  affected  by  ARBDs,  there 
has  been  an  increase  in  information  on 
intervention  strategies  based  on  parents’ 
and  teachers’  experiences  in  working  with 
children  who  have  FAS.  In  general,  parents’ 
and  teachers’  experiences  emphasize 
intervention  strategies  that  focus  on: 
(1)  environment;  (2)  learning  skills;  and  (3) 
consistency. 

• As  well,  prevention  of  FAS  is  receiving  con- 
siderable attention  in  the  current  litera- 
ture. In  particular,  there  has  been 
discussion  of  various  prevention  approach- 
es, appropriate  targets,  and  types  of  pre- 
vention strategies  such  as  warning  labels 
for  alcoholic  beverages  and  prenatal  pro- 
grams screening  for  women  at  risk  for  hav- 
ing children  with  alcohol-related  birth 
defects. 
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Executive  Summary 

Since  the  identification  of  Fetal  Alcohol 
Syndrome  (FAS)  in  1973,  research  on  and  public 
interest  in  the  effect  of  prenatal  alcohol  con- 
sumption on  the  fetus  have  steadily  increased. 
AADAC  staff  regularly  receive  requests  for 
information  and  advice  about  FAS  and  the 
effects  of  alcohol  on  the  fetus.  In  order  to 
respond  to  these  information  needs,  a well- 
researched  reference  resource  on  FAS  is  neces- 
sary. This  document  is  an  update  of  the  original 
literature  review  first  written  in  1993.  As  a 
result  of  the  voluminous  research  in  this  area, 
the  overview  is  not  exhaustive.  Rather,  its  pur- 
pose is  to  provide  a thorough  review  of  the 
complex  issues  surrounding  FAS. 

Despite  the  abundant  research  in  the  area, 
there  are  a number  of  controversial  issues  in 
the  FAS  literature  which  make  it  impossible  to 
easily  and  concisely  state  the  cause,  nature  and 
extent  of  the  problem.  Each  issue  requires  that 
all  views  in  the  research  and  clinical  literature 
be  considered.  Some  particularly  contentious 
issues  which  emerge  in  the  literature  include: 
ambiguous  terminology,  difficulties  with  diag- 
nosis and  identification,  lack  of  agreement  on  a 
safe  level  of  alcohol  consumption,  and  inade- 
quate information  on  incidence. 

Much  of  the  uncertainty  and  inconsisten- 
cies in  the  research  literature  result  from  the 
numerous  methodological  difficulties  inherent 
in  conducting  FAS  research.  Some  of  the 
research  problems  that  should  be  considered 
when  interpreting  the  findings  of  any  study  on 
FAS  include:  biases  in  sample  selection,  limita- 
tions of  certain  research  designs  (particularly 
retrospective  studies),  difficulties  in  measuring 
alcohol  consumption  during  pregnancy,  and 
lack  of  control  of  possible  confounding  factors, 
such  as  other  drug  use  and  home  environment, 


that  may  account  for  the  outcome  under  con- 
sideration. 

This  report  is  organized  according  to  ques- 
tions and  issues  which  are  commonly  raised 
about  FAS.  Highlights  from  the  literature  per- 
taining to  each  of  these  questions  and  issues 
are  presented  in  the  remainder  of  this  execu- 
tive summary. 

What  Are  FAS,  Fetal  Alcohol 
Effects,  and  Alcohol-Related 
Birth  Defects? 

Alcohol-related  birth  defect  (ARBD)  is  a gen- 
eral term  used  to  refer  to  anatomical  or  func- 
tional abnormalities  attributed  to  prenatal 
exposure  to  alcohol.  ARBDs  occur  along  a con- 
tinuum of  severity,  with  miscarriage  and  still- 
birth being  the  most  drastic  effects  at  one  end, 
and  various  birth  defects  not  sufficient  to  be 
classed  as  FAS  at  the  other  end.  FAS  is  a distinct 
set  of  anomalies  occurring  midway  along  the 
continuum. 

• Fetal  Alcohol  Syndrome  is  one  type  of  alco- 
hol-related birth  defect  describing  a specific 
cluster  of  abnormalities  observed  in  children 
born  to  women  with  a history  of  heavy  alco- 
hol consumption  during  pregnancy.  The 
three  essential  features  of  FAS  include  growth 
retardation,  central  nervous  system  damage, 
and  a characteristic  face  with  specific 
observable  traits  such  as  short  palpebral  fis- 
sures (the  opening  between  the  eyelids). 

• At  the  clinical  level,  there  is  some  debate 
about  the  need  to  confirm  the  presence  of 
maternal  drinking  during  pregnancy  in  order 
to  make  a diagnosis  of  FAS.  Ideally,  knowl- 
edge that  the  mother  drank  during  pregnan- 
cy is  desireable  and  adds  confidence  to  the 
diagnosis.  However,  it  is  not  always  possible 


to  confirm  maternal  drinking,  particularly 
when  a child  has  been  adopted. 

• Fetal  alcohol  effects  is  an  ambiguous  term 
used  in  several  ways.  In  the  literature,  it  is 
most  commonly  used  to  refer  to  children 
who  exhibit  one  or  two  of  the  three  charac- 
teristic features  of  FAS,  with  no  judgement  as 
to  the  severity  of  the  effects  in  relation  to 
FAS.  Most  prominent  researchers  and  clinicians 
in  this  area  do  not  recommend  using  the  term 
FAE  because  there  are  no  firm  diagnostic  crite- 
ria for  it.  Because  individual  malformations  or 
problems  can  be  caused  by  a multitude  of  fac- 
tors, it  is  impossible  to  definitively  attribute 
one  or  two  abnormalities  to  maternal  drinking. 
There  is  a reluctance  to  make  such  a subjective 
and  uncertain  diagnosis  because  of  the  prob- 
lems it  may  create  in  terms  of  people  feeling 
guilty  or  worrying  about  having  drank  even 
very  small  amounts  of  alcohol  during  pregnan- 
cy. Additionally,  the  label  FAE  does  not  clarify 
specific  areas  in  which  an  individual  is  experi- 
encing problems  and  is,  therefore,  not  useful  in 
identifying  management  or  referral  strategies. 
Instead  of  applying  the  label  FAE  to  a person 
suspected  of  having  birth  defects  caused  by 
alcohol,  it  is  much  more  helpful  to  caregivers 
and  involved  professionals  if  the  specific  areas 
of  difficulty  are  identified.  The  results  of  specif- 
ic physical,  psychological  and  behavioural  tests 
form  the  best,  most  objective  basis  for  making 
decisions  concerning  special  programs  or  ser- 
vices which  the  individual  patient  requires. 

How  Is  FAS  Identified? 

• FAS  is  the  only  alcohol-related  birth  defect 
with  specific  diagnostic  criteria. 

• An  FAS  diagnosis  can  only  be  made  when  the 
patient  has  signs  of  abnormality  in  each  of 
the  following  three  categories: 


(1)  prenatal  and/or  postnatal  growth  retardation, 

(2)  central  nervous  system  impairment,  and 

(3)  characteristic  facial  features. 

If  possible,  confirmation  of  maternal  drink- 
ing during  pregnancy  should  be  obtained. 

• Diagnosis  of  FAS  and  other  alcohol-related 
birth  defects  is  very  difficult  for  several  rea- 
sons including: 

> there  is  no  single  symptom  peculiar  to  FAS; 

> although  diagnostic  tests  are  being  developed 
and  tested,  there  are  currently  no  standard- 
ized diagnostic  tools  specific  to  FAS; 

> many  symptoms  vary  with  age; 

> infancy  is  the  most  difficult  time  to  identify 
FAS; 

> it  is  difficult  to  apply  the  diagnostic  criteria 
across  cultures  as  some  facial  features  are  nor- 
mal characteristics  for  some  races  and  some 
diagnostic  tests  (e.g.,IQ  tests)  are  biased 
towards  certain  segments  of  the  population; 

> it  is  difficult  to  determine  whether  neurobe- 
havioural  problems  are  due  to  prenatal  alco- 
hol exposure  or  related  to  the  postnatal 
environment; 

> FAS  may  be  overlooked  as  a diagnosis 
because  it  is  a relatively  newly  identified  con- 
dition; and 

> it  is  difficult  to  measure  maternal  alcohol 
abuse. 

What  Are  the  Effects  of 
Prenatal  Alcohol  Exposure? 

Overall,  findings  from  studies  on  the  effects 
of  prenatal  alcohol  exposure  vary  and  depend 
on  the  type  of  effects  under  study,  age  of  the 
persons  with  FAS  being  studied  (e.g.,  infants, 
children,  adolescents  or  adults),  and  the  level 
of  maternal  alcohol  use. 


• Problems  encountered  during  the  pregnancy 
or  birth  itself  include:  spontaneous  abortion, 
prematurity,  breech  births,  and  possibly  still- 
birth. 

• Prenatal  and  postnatal  growth  retardation. 

• Characteristic  facial  features. 

• Central  Nervous  System  (CNS)  involvement: 

> neurological  abnormality  (e.g., hearing 
disorders) 

> developmental  delay 

> behavioural  dysfunction  or  deficit 

> intellectual  impairment  (e.g.,  learning  disability, 
mental  retardation)  and/or  structural  abnormali- 
ties (e.g., brain  malformations). 

• Children  with  FAS  are  also  at  higher  risk  for 
birth  defects  that  are  not  necessarily  associ- 
ated with  alcohol  use;  these  problems 
include:  abnormalities  of  the  eyes,  ears, 
organs,  skeleton,  and  immune  system. 

• Long-term  effects:  small  stature  and  neurobe- 
havioural  problems  seem  to  persist  through- 
out the  lifespan  of  the  affected  person. 

• Major  psychosocial  problems  experienced 
in  adolescence  and  adulthood:  attention 
deficit  problems,  impulsivity,  poor  judge- 
ment, social-relationship  problems,  emotion- 
al problems,  difficulty  with  organizational 
skills,  difficulty  in  recognizing  and  setting 
boundaries,  and  abnormally  increased  and 
uncontrollable  muscle  movement  (hyperki- 
nesia). 

• Behavioural  and  psychopathological  prob- 
lems, which  appear  to  increase  in  adoles- 
cence, are  viewed  by  many  as  the  most 
debilitating  conditions  afflicting  these  indi- 
viduals. More  research  is  needed  to  identify 


effective  ways  to  improve  the  behavioural 
outcomes  of  FAS  patients. 

Is  There  a Safe  Level  of 
Drinking  during  Pregnancy? 

The  research  findings  do  not  support  any 
“safe”  pattern  or  level  of  maternal  drinking  dur- 
ing pregnancy.  As  well,  because  alcohol  expo- 
sure does  not  benefit  the  developing  fetus  and 
is  unnecessary  for  the  mother’s  health,  most 
researchers  recommend  complete  abstinence 
or  suggest  that  “less  is  better  and  none  is  best.” 
To  prevent  exposure  before  pregnancy  is  diag- 
nosed, most  researchers  and  physicians  advise 
women  who  are  planning  a pregnancy  abstain 
from  alcohol.  This  advice  is  also  applied  to 
nursing  mothers. 

There  are  five  major  factors  which  influence 
the  severity  and  range  of  expression  of  alcohol- 
related  birth  defects. 

• Quantity  of  alcohol  consumed  during  preg- 
nancy. 

> There  is  general  agreement  in  the  literature  that 
the  range  and  severity  of  anomalies  increases 
with  the  amount  of  alcohol  consumed  during 
pregnancy. 

> Not  all  women  who  drink  heavily  during  preg- 
nancy will  have  an  FAS  child;  various  authors 
cite  risk  rates  for  FAS  among  alcoholic  women 
of  between  6%  and  50%. 

• Timing  of  exposure  to  alcohol 

> There  is  no  safe  time  to  consume  alcohol  during 
pregnancy.  Drinking  during  the  first  12  weeks  of 
gestation  may  lead  to  structural  and  anatomical 
defects  (such  as  head  and  facial  malforma- 
tions), while  drinking  during  the  second  and 
third  trimesters  of  pregnancy  may  affect  growth 
and  cause  functional  impairment. 

> Authors  generally  concur  that  full-blown  FAS  is 
probably  not  due  to  a single  binge  episode,  but 


is  caused  by  regular  consumption  of  alcohol 
throughout  gestation.  However, episodic  binge 
drinking  at  high  levels  is  viewed  as  particularly 
problematic,  resulting  in  partial  expression  of  the 
syndrome,  with  the  abnormalities  being  unique 
to  the  period  of  exposure. 

> Drinking  during  lactation  appears  to  affect 
developing  infants’ brain  growth  and  to  reduce 
infants’  milk  intake.  No  safe  level  has  been  identi- 
fied for  nursing  mothers. 

Mother’s  metabolism 

> The  mother’s  metabolism  influences  the  extent 
of  damage  to  the  fetus.The  length  of  time  the 
mother  has  been  drinking  prior  to  the  pregnan- 
cy, her  age,  body  weight,  drinking  style  and  the 
conditions  of  the  pregnancy  itself  all  influence 
the  mother’s  metabolism. 

Other  factors  such  as  nutrition,  smoking,  and 
use  of  other  drugs. 

> While  the  research  literature  is  in  agreement  that 
prenatal  alcohol  intake  is  the  primary  cause  of 
FAS,  it  is  much  less  clear  on  the  role  that  other 
suspected  prenatal  and  postnatal  risk  factors 
(e.g.,  nutrition,  parenting  skills)  play  in  contribut- 
ing to  or  exacerbating  FAS. 

Individual  response  by  the  fetus. 

> Each  fetus,  being  a unique  biological  system, 
responds  differently  to  alcohol  exposure. 

There  are  several  other  important  issues 
discussed  and  debated  in  the  literature  regard- 
ing threshold  levels  of  alcohol  consumption. 
These  issues  include  the  following: 

Researchers  now  believe  that  the  peak  blood 
alcohol  level  (as  reached  during  binge  drink- 
ing) is  a better  predictor  of  damage  to  the 
fetus  than  is  the  duration  of  exposure  or  the 
total  amount  of  alcohol  consumed  during 
pregnancy. 

The  definition  of  what  constitutes  light  or 
moderate  versus  heavy  drinking — many  stud- 


ies use  two  drinks  per  day  as  the  dividing 
line  between  “regular”  versus  “heavy”  drink- 
ing, but  others  use  three  or  more  drinks  per 
day. 

• The  level  of  alcohol  consumption  shown  to 
cause  damage  varies  greatly  from  study  to 
study,  and  partially  depends  on  the  particu- 
lar outcome  or  effects  being  investigated. 

• Though  not  all  authors  agree,  many  studies 
acknowledge  the  possibility  that  there  is  a 
dose-response  relationship  between  alcohol 
exposure  and  resulting  effects  (i.e.,  that  low- 
er levels  of  alcohol  consumption  produce 
milder  effects,  and  that  lower  levels  of  expo- 
sure are  more  likely  to  produce  “functional” 
deficits  as  opposed  to  growth  problems  or 
malformations).  A recent  research  study 
showed  that  even  an  average  of  seven  drinks 
per  week  results  in  poorer  than  average  men- 
tal performance. 

• Threshold  consumption  levels  for  develop- 
ment of  full-blown  FAS  are  not  clear.  The 
average  daily  number  of  drinks  necessary 
before  full-blown  FAS  can  result  varies  in  the 
literature  from  two  drinks  per  day  to  12 
drinks  per  day. 

Can  a Father  Cause  or 
Contribute  to  Alcohol-Related 
Birth  Defects? 

• One  study  of  humans  has  found  lower  birth 
weights  being  associated  with  paternal  alco- 
hol exposure  during  the  month  of  concep- 
tion. Recent  animal  research  would  support 
that  finding  as  studies  have  shown  offspring 
are  subject  to  other  deficits  directly  as  a 
result  of  paternal  alcohol  exposure,  even 
years  prior  to  conception.  In  animals, 
male  offspring  have  altered  reproductive 


hormonal  functioning  and  spatial  learning 
problems,  while  female  offspring  have  abnor- 
mal levels  of  stress-related  hormones.  The 
underlying  mechanisms  by  which  these 
deficits  occur  are  not  yet  understood. 

• The  father  can  help  prevent  ARBDs  by  acting 
as  a role  model  in  reducing  consumption  and 
by  supporting  the  woman  in  reducing  her 
intake. 

What  Is  the  Incidence  of  FAS 
and  Other  Alcohol-Related  Birth 
Defects? 

• The  most  widely-quoted  estimate  of  FAS  inci- 
dence among  the  general  population  in  the 
Western  world  is  .33  per  1000  (or  one  per 
3000)  live  births. 

• There  are  no  data  available  on  the  incidence 
of  FAS  in  Canada. 

• It  is  infinitely  more  difficult  to  identify  chil- 
dren who  do  not  have  FAS,  but  who  may  have 
other  alcohol-related  birth  defects.  In  some 
of  the  FAS  literature,  incidence  rates  of  fetal 
alcohol  effects  are  estimated  at  two  to  three 
times  that  for  FAS. 

• There  is  general  agreement  in  the  literature 
that  most  estimates  of  incidence  of  FAS  are 
likely  to  be  very  conservative. 

• The  incidence  of  FAS  appears  to  be  higher  in 
certain  populations,  such  as  Afro-Americans, 
Aboriginals  and  women  of  lower  socioeco- 
nomic status.  The  possible  reasons  for  the 
higher  rates  of  FAS  include  genetic  or  eth- 
nic/racial risk  factors  and  different  drinking 
patterns  and  norms.  As  yet,  there  is  no  con- 
clusive evidence  supporting  any  of  these  fac- 
tors. 


• The  risk  of  reoccurrence  of  FAS  appears  to  be 
substantially  higher  for  families  who  already 
have  children  affected  by  FAS  as  compared  to 
families  who  do  not  have  offspring  with  FAS. 
The  estimated  risk  to  younger  siblings  who 
already  have  an  older  sibling  with  FAS  is  771 
per  1000  live  births. 

• Even  though  the  incidence  of  FAS  is  uncer- 
tain, some  authors  have  concluded  that  Fetal 
Alcohol  Syndrome  is  likely  the  leading  cause 
of  preventable  birth  defects  and  is  one  of  the 
three  leading  known  causes  of  mental  retar- 
dation. In  certain  populations  where  the  inci- 
dence of  FAS  is  high,  it  is  the  leading  cause  of 
mental  retardation. 

Is  There  a Concern  about 
Labelling  Children  as  Having 
Alcohol-Related  Birth  Defects? 

• An  early  and  accurate  diagnosis  of  FAS  and 
other  ARBDs  is  advantageous  so  that  a 
child’s  progress  can  be  monitored  and  appro- 
priate medical,  educational,  and  social  inter- 
ventions made.  Another  benefit  of  early 
identification  of  at  risk  children  includes  the 
identification  and  support  of  women  and  fam- 
ilies potentially  at  risk. 

• A misdiagnosis  or  unfounded  labelling  of  a 
child  as  FAS  or  other  ARBDs  can  have  social 
and  emotional  repercussions,  result  in  over- 
looking other  possible  conditions,  and  can 
unnecessarily  burden  parents  with  guilt. 

• Diagnosis  of  FAS  can  also  be  a relief  for  par- 
ents as  it  may  explain  academic  and  social 
difficulties  the  child  is  experiencing. 

• The  benefit  of  labelling  alcohol-related  birth 
defects,  such  as  FAS,  in  the  school  setting  is 
debated  in  the  literature.  Some  researchers 
feel  that  the  label  may  unfairly  handicap  a 


child  in  school.  Other  people  think  that 
knowledge  of  FAS  is  critical  and  can  help 
teachers  set  realistic  performance  expecta- 
tions and  tailor  their  teaching  methods. 

What  Are  Some  Intervention 
Strategies  for  Those  Affected 
by  Alcohol-Related  Birth 
Defects? 

It  is  important  to  recognize  the  individual 
and  specific  needs  of  people  with  ARBDs. 
The  many  problems  associated  with  FAS  and 
other  ARBDs  typically  result  in  the  individual 
having  multidisciplinary  needs  involving  the 
home,  the  schools,  the  health  care  system, 
vocational  training,  the  criminal  justice  sys- 
tem, and  the  community. 

Even  though  there  has  not  been  systematic 
studies  of  effective  intervention  strategies  for 
FAS,  parents  and  teachers  have  independent- 
ly developed  strategies  that  have  had  some 
positive  outcomes  in  children  with  FAS.  In 
general,  these  intervention  strategies  may  be 
grouped  into  three  categories:  (1)  environ- 
ment; (2)  learning  skills;  and  (3)  consistency. 

Suggested  guidelines  for  parents  and  others 
caring  for  someone  affected  by  ARBDs 
include: 

> learn  about  the  signs  and  symptoms  of  FAS  and 
other  ARBDs  and  understand  that  the  child  has 
damage  to  the  brain  that  has  medical, social  and 
behavioural  consequences; 

> obtain  support  in  management  of  hyperactivity 
and  behavioural  disturbances; 

> be  an  advocate  for  their  child  at  school  and  in 
the  community; 

> prepare  to  deal  with  several  demanding  tasks 
when  their  child  affected  by  ARBDs  enters  ado- 
lescence; 


> obtain  respite  care  for  themselves;  and 

> consider  long-term  planning  for  financial  and 
guardianship  issues. 

> Guiding  principles  suggested  for  educational 
programs  of  students  who  have  been  prenatally 
exposed  to  alcohol  or  drugs  include:  early  inter- 
vention, targeting  functional  skills,  teaching  com- 
munication skills,  and  teaching  social  skills. 

What  Are  Some  Strategies  to 
Prevent  Alcohol-Related  Birth 
Defects? 

• Prevention  programs  range  in  the  number  of  com- 
ponents and  strategies  used.  Some  typical  preven- 
tion strategies  include:  public  education  (e.g., 
educational  print  materials,  warning  labels),  profes- 
sional education,  and  treatment  services  (e.g., 
screening  to  identify  problem  drinkers,  outreach). 

• The  overall  goal  of  ARBD  prevention  programs  is  to 
reduce  the  number  of  alcohol-related  birth  defects. 
Given  the  inconsistent  research  findings  on  a safe 
level  of  alcohol  consumption  during  pregnancy, 
most  prevention  programs  advise  abstinence  from 
alcohol  for  pregnant  women. 

• The  most  commonly  used  approaches  or  frame- 
works in  ARBD  prevention  are  the  health  pro- 
motion approach  and  public  health  approach. 
Common  to  most  approaches  is  that  prevention 
must  be:  comprehensive;  collaborative;  community- 
based;  culturally  appropriate;  nonjudgemental  and 
nonpunitive;  and  include  primary,  secondary,  and 
tertiary  prevention. 

• Singular  prevention  strategies,  such  as  warning 
labels,  are  not  effective.  A combination  of  general 
population  and  targeted  strategies  to  high  risk 
groups  are  needed.  However,  if  there  are  limited 
resources  to  spend,  they  are  better  targeted  at  high 
risk  groups,  especially  women  who  have  already 
had  one  child  with  FAS. 


• Cooperation  and  collaboration  among  many  social 
agencies  and  community  groups  allows  for  a com- 
prehensive range  of  services  responsive  to  women 
and  their  families’  needs.  It  is  important  to  have 
effective  links  between  health  care  and  addictions 
treatment  services. 

• Research  suggests  that  pregnant  women  with  sub- 
stance use  problems  are  unlikely  to  seek  treatment 
due  to:  the  tremendous  stigma  attached  to  being 
pregnant  and  alcoholic,  fear  that  their  newborn 
baby  will  be  apprehended,  lack  of  support  of  fami- 
ly and  friends  for  entering  and  completing  treat- 
ment, and  failure  on  the  part  of  the  treatment 
system  to  acknowledge  women’s  needs  (e.g.,need 
for  childcare). 

Conclusion 

ARBDs,  such  as  FAS,  are  very  complex  and 
emotional  issues.  Despite  the  abundant 
research  on  alcohol-related  birth  defects,  sev- 
eral gaps  in  knowledge  and  much  uncertainty 
remain.  It  is  not  possible  to  provide  straightfor- 
ward answers  to  many  questions  that  are  com- 
monly asked  about  alcohol  consumption 
during  pregnancy  and  FAS.  Some  issues  that 
emerge  in  the  literature  as  being  particularly 
contentious  are: 

• the  terminology  in  the  area  is  ambiguous; 

• the  diagnosis  and  identification  of  children 
with  FAS  and  other  ARBDs  is  very  difficult. 
Because  of  this  fact,  children  can  be  labelled 
incorrectly  and  caution  is  urged  in  making  a 
diagnosis; 

• the  research  findings  do  not  support  any  safe 
level  or  pattern  of  alcohol  consumption  dur- 
ing pregnancy;  and 

• there  is  inadequate  information  on  the  inci- 
dence of  FAS  and  other  alcohol-related  birth 
defects;  differing  estimates  are  found 


throughout  the  literature,  and  none  are  avail- 
able for  Canada. 

From  the  literature,  it  is  apparent  that 
ARBDs  may  be  addressed  on  many  different 
levels;  from  public  education  efforts  to  increase 
awareness  of  ARBDs  to  comprehensive,  multi- 
disciplinary prevention  efforts  involving  sever- 
al programs  and  agencies.  Because  of  the 
tremendous  cost  and  ramifications  of  ARBDs  to 
those  individuals  so  afflicted  as  well  as  to  par- 
ents and  other  caregivers,  educators,  social 
service  professionals,  and  health  care  profes- 
sionals, a balanced  and  multidisciplinary 
response  to  this  complex  problem  is  needed. 


< 


1.  Introduction 


As  evidenced  by  considerable  media  atten- 
tion, the  large  volume  of  publications  in  the  lit- 
erature, the  growing  number  of  workshops  and 
conferences,  and  information  requests  to 
AADAC  from  allied  professionals  and  parents 
managing  and  caring  for  children  with  FAS, 
interest  in  FAS  has  escalated  since  the  mid- 
1980s.  Indeed,  AADAC  offices  regularly  receive 
requests  for  information  and  advice  about  alco- 
hol-related birth  defects.  In  order  to  respond  to 
these  information  needs,  a well-researched  ref- 
erence resource  on  FAS  is  necessary.  This  docu- 
ment is  an  update  of  the  original  literature 
review  first  written  in  1993.  It  is  not  an  exhaus- 
tive evaluation  of  the  literature.  Rather,  our 
goal  is  to  provide  a thorough  review  of  the  com- 
plex issues  surrounding  FAS. 

Many  questions  have  been  put  forward  by 
AADAC  staff.  Is  it  wise  for  women  to  drink  when 
pregnant?  Is  there  a minimum  safe  level?  At 
what  stage  is  drinking  most  harmful  to  the 
baby?  How  do  you  identify  alcohol-related  birth 
defects?  What  is  the  process  to  diagnose  FAS? 
What  is  the  best  way  to  work  with  children  with 
FAS?  What  strategies  can  caregivers  including 
parents,  teachers,  and  social  workers,  use  to 
deal  with  people  with  alcohol-related  birth 
defects?  What  is  the  father’s  role  in  causing, 
contributing,  and/or  preventing  FAS?  This 
report  is  organized  to  address  these  and  other 
specific  questions  commonly  raised  about  alco- 
hol-related birth  defects.  Specifically,  these 
questions  include  the  following. 


1.  What  are  FAS,  fetal  alcohol  effects  and  alco- 
hol-related birth  defects  (ARBDs)? 

2.  How  is  FAS  identified? 

3.  What  are  the  effects  of  prenatal  alcohol 
exposure? 

4.  Is  there  a safe  level  of  drinking  during  preg- 
nancy? 

5.  Can  a father  cause  or  contribute  to  alcohol- 
related  birth  defects? 

6.  What  is  the  incidence  of  FAS  and  other  alco- 
hol-related birth  defects? 

7.  Is  there  a concern  about  labelling  children 
as  having  alcohol-related  birth  defects? 

8.  What  are  some  intervention  strategies  for 
those  affected  by  alcohol-related  birth 
defects? 

9.  What  are  some  strategies  to  prevent  alco- 
hol-related birth  defects? 

FAS  and  other  ARBDs  are  very  complicated 
and  emotional  multidisciplinary  issues. 
Although  research  in  the  area  is  extensive,  a lot 
of  gaps  in  knowledge  and  uncertainty  remain. 
As  a result,  there  are  no  clear  cut  answers  to 
many  questions.  The  intent  of  this  overview  is 
to  present  information  about  the  main  ARBD 
issues  in  a balanced  and  objective  way.  Before 
presenting  the  various  research  findings  on  the 
main  issues,  it  is  helpful  to  be  aware  of  the 
research  limitations  in  the  area  and  to  know 
some  history  of  FAS. 

ARBDs  is  a complex  research  topic.  Many 
of  the  inconsistencies  in  research  findings 
relate  to  various  methodological  difficulties 
inherent  in  conducting  this  type  of  research. 
Some  of  these  difficulties  include:  biases  asso- 


ciated  with  commonly  used  study  designs  in 
this  area  (e.g.,  prospective  and  retrospective 
studies);  difficulties  surrounding  the  measure- 
ment of  maternal  alcohol  consumption;  difficul- 
ties associated  with  diagnosing  FAS;  and  a lack 
of  control  of  prenatal  and  postnatal  confound- 
ing factors,  such  as  other  drug  use,  smoking, 
inadequate  nutrition,  and  other  environmental 
factors.  (For  more  detailed  information  on 
these  methodological  limitations,  see  Appendix 
A.)  It  is  important  to  keep  these  limitations  in 
mind  when  interpreting  research  findings  in  the 
literature. 

In  the  1950s  and  1960s,  it  was  discovered 
that  the  fetus  was  susceptible  to  various  agents 
occurring  outside  a mother’s  womb.  For  exam- 
ple, in  1960,  thalidomide,  a drug  to  prevent 
morning  sickness  during  pregnancy,  was  identi- 
fied as  a substance  which  caused  the  limbs  of 
the  fetus  to  be  short  and  malformed  (Ottney, 
1991).  This  challenged  the  prevailing  view  that 
the  fetus  was  protected  within  the  womb.  At 
this  time,  developmental  problems  in  children 
were  generally  attributed  to  factors  occurring 
after  birth,  such  as  poor  nutrition  and  dis- 
turbed home  environments.  Alcohol  was  still 
not  recognized  as  a harmful  agent.  In  1968,  a 
French  researcher,  Lemoine,  published  a large- 
ly unnoticed  study  that  described  four  distinc- 
tive features  of  children  born  to  alcoholic 
mothers  (Abel,  1990;  Ottney,  1991).  In  1973, 
Jones  and  Smith  published  two  papers  describ- 
ing a similar  pattern  of  malformations  in  chil- 
dren born  to  alcoholic  mothers.  They  called  the 
disorder  “Fetal  Alcohol  Syndrome”  (Jones  & 
Smith,  1973,  p.  999).  Shortly  thereafter,  alcohol 
was  added  to  the  list  of  several  legal  drugs 
known  to  cause  birth  defects  and  thus  became 
a known  teratogen1  (Kearns,  1979). 


l 


A teratogen  is  an  agent  or  influence  that  causes  physical  defects  in  the  developing  embryo  (Miller  & Keane,  1972). 


2.  What  Are  FAS,  Fetal 
Alcohol  Effects,  and 
Alcohol-Related  Birth 
Defects? 

Much  of  the  literature  in  this  area  focuses 
on  defining  terms.  Accordingly,  this  section 
briefly  describes  how  three  terms  are  used  in 
the  literature  and  in  this  report. 

Fetal  Alcohol  Syndrome  (FAS)  is  a term 
used  to  describe  a pattern  of  abnormalities 
observed  in  children  born  to  women  with  a his- 
tory of  heavy  alcohol  consumption  during  preg- 
nancy. The  characteristic  features  include 
growth  retardation,  central  nervous  system 
(CNS)  impairment,  and  characteristic  facial  fea- 
tures. FAS  is  a medical  diagnosis  that  can  only 
be  made  when  a child  has  signs  of  abnormali- 
ties in  each  of  these  three  categories  (Sokol  & 
Clarren,  1989;  Burgess  & Streissguth,  1992;  Ives, 
1987). 

Alcohol-related  birth  defects  (ARBDs)  is  a 
general  term  used  to  refer  to  anatomical  or 
functional  abnormalities  attributed  to  prenatal 
exposure  to  alcohol  (Clark,  1993;  U.S.  National 
Institute  on  Alcohol  Abuse  and  Alcoholism 
[NIAAA],  1991;  Sokol  & Clarren,  1989).  There  is 
general  agreement  that  ARBDs  occur  along  a 
continuum  of  severity,  with  miscarriage  and 
stillbirth  considered  the  most  drastic  effects  at 
the  severe  end  of  the  continuum  (Ottney,  1991). 
FAS  is  a specific  type  of  ARBDs  that  occurs  in 
the  middle  of  the  continuum.  A variety  of  birth 
defects  that  are  not  sufficient  to  be  classed  as 
FAS,  such  as  behavioural  problems,  appear  at 
the  other  end  of  the  continuum  (Clark  1993). 


Fetal  alcohol  effects  is  an  ambiguous  term 
used  in  several  ways.  Originally,  Clarren  and 
Smith  (1978)  used  the  term  “suspected  fetal 
alcohol  effects”  which  later  was,  in  the  opinion 
of  some  authors,  misinterpreted  and  used 
incorrectly  (Clark,  1993;  Sokol  & Clarren,  1989). 
Acknowledging  the  reluctance  to  positively 
identify  FAS  “without  some  alteration  in  brain 
function,  growth  and  facial  appearance,” 
Clarren  and  Smith  (1978,  p.  1063)  originally 
stated  that  “less  complete  partial  expressions 
can  only  be  referred  to  as  ‘suspected  fetal  alco- 
hol effects’.”  Some  interpreted  this  statement 
to  mean  that  fetal  alcohol  effects  indicated  a 
birth  defect  judged  milder  than  FAS,  rather 
than  the  intended  meaning  that  there  was  insuf- 
ficient information  to  diagnose  FAS. 

The  term  fetal  alcohol  effects  is  used  in  the 
literature  in  several  different  ways. 

• Fetal  alcohol  effects  as  a lesser  or  milder  form  of 
FAS  is  commonly  found  in  the  literature 
(D’Entremont,  1990;  Addiction  Research 
Foundation  [ARF] , 1992;  Burgess  & Streissguth, 
1992;  Canada. Standing  Committee...,  1992;  Single 
et  al.,  1992).  However,  using  the  term  as  a milder 
form  of  FAS  is  inaccurate  and  can  be  misleading 
as  some  investigators  have  found  that  behaviour- 
al and  functional  impairments  often  associated 
with  fetal  alcohol  effects  can  have  long-term 
social  consequences  just  as  severe  as  for  those 
with  FAS  (Streissguth,  1988). 

• The  term  is  often  used  when  a child  shows  two, 
but  not  all  three  of  the  characteristic  features  of 
FAS  (Abel,  1993;  Conry,  1990;  Ives,  1987;  Bauer  et 
al.,  1990). 

• The  term  “possible  fetal  alcohol  effect(s)”  is  used 
by  some  individuals  in  the  treatment  and  pre- 
vention community  as  a basis  for  obtaining  ben- 
efits for  an  individual  or  in  support  of  public 
health  policy  (Sokol  and  Clarren,  1989;  Abel, 
1993). 


Currently,  most  researchers  and  clinicians 
strongly  discourage  use  of  the  term  “fetal  alco- 
hol effects”  because  there  are  no  firm  diagnos- 
tic criteria  defining  it  (Aase  et  al.,  1995;  Abel, 
1993).  Many  individual  symptoms  of  fetal  alco- 
hol effects  may  be  found  in  children  completely 
independent  of  maternal  alcohol  consumption 
(CCSA,  1994;  Abel,  1993).  There  is  also  reluc- 
tance to  make  such  a subjective  and  uncertain 
diagnosis  because  of  the  problems  that  the 
diagnosis  could  create  (Aase  et  al.,  1995), 
including: 

• assuming  that  alcohol  is  the  major  cause  of  the 
child’s  problem,  thus  ending  the  search  for  other 
possible  causes; 

• basing  expectations  regarding  performance  in 
school  and  at  home  on  that  of  children  with 
FAS; 

• women  being  stigmatized  and  feeling  guilty 
about  having  damaged  their  children  by  drink- 
ing alcohol  during  pregnancy,  even  though  in 
such  instances  this  causation  is  uncertain; 

• physicians  becoming  frustrated  by  the  impreci- 
sion of  the  “diagnosis,”  thus  not  paying  attention 
to  any  possible  contribution  of  alcohol  exposure 
to  their  patients’  problems;  and 

• over-identification  of  fetal  alcohol  effects  that 
does  not  help  to  learn  the  true  magnitude  of  the 
problem. 


Instead,  it  is  recommended  that  an  objec- 
tive, individual  assessment  be  conducted  to 
more  accurately  document  specific  areas  of  dif- 
ficulty (Abel,  1993;  Aase  et  al.,  1995;  CCSA, 
1994).  Aase,  Jones  and  Clarren  (1995)  propose 
documenting  only  verifiable  conclusions  about 
an  individual  patient  in  three  areas: 

• prenatal  alcohol  exposure  status  (i.e.,  if  known 
or  unknown); 

• presenting  problems  (i.e., physical  or  neurobe- 
havioural  problems); and 

• diagnostic  status  (i.e.,  whether  diagnosis  is 
deferred,  or  cannot  be  made  due  to  inadequate 
evidence  of  maternal  alcohol  consumption). 

Documentation  of  this  type  of  objective  infor- 
mation is  much  more  helpful  to  physicians, 
caregivers,  and  teachers,  etc.,  when  making 
decisions  concerning  management  and  referral 
strategies  for  an  individual. 

Recognizing  the  difficulties  involved  in 
applying  the  term  fetal  alcohol  effects,  this 
report  only  uses  the  term  if  it  was  included  in 
the  original  research  or  literature  being  cited. 
However,  irrespective  of  the  terminology  issue, 
it  is  important  to  acknowledge  awareness  and 
concern  about  the  many  alcohol-related  birth 
defects  that  do  not  meet  the  full  criteria  neces- 
sary to  qualify  for  an  FAS  diagnosis  (CCSA, 
1994). 


3.  How  Is  FAS  Identified? 

FAS  is  a medical  diagnosis  usually  made  by 
a physician  who  is  experienced  in  diagnosing 
FAS.  At  present,  there  are  no  specific  criteria  to 
diagnose  other  alcohol-related  birth  defects. 
With  FAS,  a positive  diagnosis  is  made  on  the 
basis  of  the  presence  of  abnormalities  in  each 
of  three  categories  as  specified  in  a standard- 
ized set  of  diagnostic  criteria.  The  diagnostic 
criteria  for  FAS,  as  well  as  proposed  amend- 
ments to  the  criteria  and  the  difficulties  associ- 
ated with  making  a diagnosis,  are  detailed  in 
this  section. 

3.1  Diagnostic  Criteria 

For  several  years  after  the  term  Fetal 
Alcohol  Syndrome  was  coined,  researchers  and 
clinicians  analyzing  and  describing  the  impact 
of  alcohol  consumption  by  the  mother  on  off- 
spring used  various  inconsistent  definitions 
and  terms.  This  confusion  led  the  Fetal  Alcohol 
Study  Group  of  the  Research  Society  on 
Alcoholism  to  publish  a standardized  definition 
for  Fetal  Alcohol  Syndrome  in  1980.  In  1987,  this 
same  group  reviewed  the  definition  of  FAS  and 
related  terms  with  the  goal  of  providing  “a  set 
of  guidelines  for  use  by  investigators,  care 
providers,  and  others  that  will  enhance  compa- 
rability of  results  of  clinical  observations,  sci- 
entific studies  and  public  health  reporting” 
(Sokol  & Clarren,  1989,  p.  597).  However,  con- 
sensus could  not  be  reached  by  the  group  and 
no  official  changes  were  made  to  the  1980  defin- 
ition. In  1989,  Sokol  and  Clarren  and  several 
members  of  the  FAS  Study  Group  recommend- 
ed that  only  minor  modifications  be  made  to 
the  guidelines  published  in  1980,  and  that  the 
following  criteria  for  diagnosis  of  Fetal  Alcohol 
Syndrome  supersede  those  originally  published 
(Sokol  & Clarren,  1989). 


The  diagnosis  of  FAS  can  only  be  made 
when  the  patient  has  signs  of  abnormality  in 
each  of  the  following  three  categories: 

• prenatal  and/or  postnatal  growth  retardation 
(weight  and/or  length  or  height  below  the  tenth 
percentile  when  corrected  for  gestational  age 
(i.e.,age  of  the  baby  in  weeks  since  concep- 
tion); 

• central  nervous  system  (CNS)  involvement 
(including  neurological  abnormality,  develop- 
mental delay,  behavioural  dysfunction  or  deficit, 
intellectual  impairment  and/or  structural  abnor- 
malities such  as  microcephaly  (head  circumfer- 
ence below  the  third  percentile)  or  brain 
malformations  found  on  imaging  studies  or 
autopsy);  and 

• a characteristic  face,  qualitatively  described  as 
including  short  palpebral  fissures  (the  opening 
between  the  eyelids), an  elongated  midface, a 
long  and  flattened  philtrum  (the  vertical  groove 
above  the  upper  lip), thin  upper  lip,  and  flat- 
tened maxilla  (bones  forming  the  upper  jaw  or 
midface). 

These  three  general  criteria  are  the  mini- 
mum set  of  criteria  which  must  be  met  in  order 
to  make  a medical  diagnosis  of  FAS.  Based  on 
this  definition,  a diagnosis  of  Fetal  Alcohol 
Syndrome  could  be  based  purely  on  physical 
examination  of  the  offspring — this  is  important 
as  many  FAS  children  are  given  up  for  adoption 
and  the  birth  mother’s  drinking  behaviour  can 
not  be  able  to  be  ascertained.  However,  Sokol 
and  Clarren  (1989,  p.  598)  point  out  that  “clear- 
ly, a relationship  between  the  prenatal  impact 
of  alcohol  on  the  offspring  should  be  sought 
and  reported.”  In  lieu  of  establishing  a history 
of  maternal  drinking  during  pregnancy,  some 
researchers  consider  the  presence  of  a sibling 
with  FAS  to  constitute  proof  that  there  is  a his- 
tory of  maternal  drinking  (Ives,  1987;  Robinson 
et  al.,  1987;  Robinson  et  al.,  1992). 


3.2  Difficulties  Diagnosing 
Fetal  Alcohol  Syndrome 

There  are  many  difficulties  in  diagnosing 
Fetal  Alcohol  Syndrome.  Firstly,  no  single  symp- 
tom is  specifically  distinctive  or  characteristic 
to  FAS  (Abel,  1984  as  cited  in  Abel,  1990; 
Ernhart,  1991)  and  there  are  no  standardized 
psychological  or  behavioural  tools  which  can 
be  used  for  a definitive  diagnosis  (Burgess  & 
Streissguth,  1992).  Day  and  Richardson  (1991) 
point  out  that  there  is  even  a broad  spectrum 
of  severity  among  diagnosed  FAS  patients  with 
respect  to  motor  and  speech  development  and 
behavioural  problems. 

Because  of  the  difficulties  in  diagnosing 
FAS,  weighted  checklists  of  distinguishing  fea- 
tures are  being  developed  and  tested.  In  the 
future,  it  is  likely  that  technology  which  aids  in 
the  detection  and  diagnosis  of  disorders  involv- 
ing brain  dysfunction  (such  as  magnetic  reso- 
nance imaging  (MRI))  will  be  applied  in  the 
study  of  children  with  FAS  (Aase,  1994).  One 
recent  study  that  used  MRI  to  examine  the 
brains  of  13  children  with  FAS,  found  selective 
reductions  in  the  size  of  certain  regions  of  the 
corpus  callosum  in  all  of  the  children  (Riley  et 
al.,  1995). 

Age-related  changes  in  the  appearance  of 
various  symptoms  also  makes  diagnosis  diffi- 
cult and,  in  fact,  raises  questions  about 
whether  or  not  a syndrome  actually  exists.  In 
some  instances,  effects  appear  later  or  may 
even  disappear  with  age  (Abel,  1990).  It  is  gen- 
erally agreed  that  the  neonatal  period  is  the 
most  difficult  time  to  recognize  FAS  and  that  a 
majority  of  affected  individuals  are  likely  to  be 
identified  at  older  ages  (Sokol  & Clarren,  1989). 


Central  nervous  system  impairments 
which  are  manifested  as  neurobehavioural 
effects  are  difficult  to  establish  in  the  newborn 
(Abel,  1990).  Frequently,  neurobehavioural 
problems,  such  as  hyperactivity,  impulsivity, 
attention  deficits,  and  memory  and  learning 
problems,  are  first  identified  when  the  child 
reaches  school  age  (Streissguth,  1991).  Further, 
conditions  which  may  appear  in  the  newborn 
to  be  symptoms  of  CNS  impairment  are  often 
actually  symptoms  of  alcohol  withdrawal  in  the 
baby  which  do  not  necessarily  predict  long- 
term neurological  deficits  (Coles  et  al.,  1987). 

The  specific  craniofacial  features  needed  to 
positively  identify  FAS  are  also  difficult  to  rec- 
ognize, particularly  in  the  newborn  period.  In  a 
clinical  manual  of  substance  abuse,  Streissguth 
(1991)  has  suggested  that  facial  and  growth 
characteristics  are  most  noticable  at  between 
six  months  and  three  years  of  age.  Usually, 
experienced  dysmorphologists  can  accurately 
make  the  diagnosis  of  FAS. 

Application  of  the  standard  diagnostic  cri- 
teria across  cultures  may  also  be  problematic. 
For  instance,  Native  Americans  have  a genetic 
trait  for  epicanthic  folds  (vertical  folds  on 
either  side  of  the  nose,  near  the  inner  eye)  and 
Afro-Americans  have  a significantly  different 
palpebral  fissure  size  (slit  or  opening  between 
the  eyelids)  than  Caucasians  (Fuchs  et  al.,  1980 
as  cited  in  Abel  & Sokol,  1991).  Robinson  and 
associates  (1987)  reported  that  the  facial  char- 
acteristics of  Indian  children  in  their  study 
made  analysis  of  facial  characteristics  a more 
subjective  rather  than  objective  process.  They 
questioned  the  validity  of  using  facial  charac- 
teristics to  diagnose  these  children  as  having 
FAS  or  fetal  alcohol  effects,  and  believed  their 
caution  resulted  in  underdiagnosis  of  FAS  and 
fetal  alcohol  effects  in  their  study.  However,  if 


less  caution  were  used,  overdiagnosis  could 
conceivably  result.  As  well,  the  researchers 
express  caution  in  administering  and  interpret- 
ing Intelligence  Quotient  (IQ)  tests  which  are 
used  to  evaluate  CNS  dysfunction  because 
often  performance  IQ  is  significantly  higher 
than  verbal  IQ  among  Native  children 
(Robinson  et  al.,  1987).  Despite  this  caution, 
however,  Robinson  and  associates  actually 
found  that  the  Native  children  they  studied 
with  FAS  and  fetal  alcohol  effects  had  both  ver- 
bal and  performance  IQs  which  were  at  a bor- 
derline retarded  level  with  no  difference 
between  the  two  types  of  abilities. 

Another  difficulty  in  making  a conclusive 
diagnosis  of  FAS  is  that  neurobehavioural 
effects  are  affected  by  postnatal  experience, 
and  it  is  very  difficult  to  conclusively  attribute 
the  cause  of  such  problems  to  alcohol  expo- 
sure during  gestation. 

Diagnosis  may  also  be  overlooked  because 
FAS  is  a relatively  newly  identified  condition 
(Roman  et  al.,  1988).  Physicians  are  not  equally 
skilled  in  identifying  the  anomalies  associated 
with  FAS  (Abel  & Sokol,  1991).  Giunta  and 
Streissguth  (1988,  pp.  453-454)  state  that 
“although  diagnosis  of  FAS  should  be  made  by  a 
dysmorphologist,  geneticist,  or  knowledgeable 
physician,  identification  of  children  possibly 
affected  by  prenatal  alcohol  exposure  can  be 
carried  out  by  professionals  involved  in  service 
delivery.  Otherwise,  many  patients’  needs  may 
go  unmet  due  to  lack  of  identification.” 

Finally,  a major  diagnostic  problem  con- 
cerns the  ascertainment  of  maternal  alcohol 
abuse.  Problem  drinkers  tend  to  under-report 
drinking  behaviour  during  pregnancy  due  to 
denial  or  poor  recall  (Sokol  & Abel,  1992). 
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4.  What  Are  the  Effects 
of  Prenatal  Alcohol 
Exposure? 

It  is  generally  accepted  in  the  literature  that 
alcohol-related  birth  defects  occur  along  a con- 
tinuum of  severity,  with  miscarriage  and  still- 
birth considered  the  most  drastic  effects  at  the 
severe  end  of  the  continuum  (Ottney,  1991). 
“On  the  less  severe  end  of  the  spectrum  are 
various  birth  defects  not  sufficient  to  be 
classed  as  FAS,  including  both  cognitive  and 
behavioural  abnormalities”  (Clark,  1993,  p.  2). 
FAS  is  viewed  as  a well-defined  cluster  of  abnor- 
malities somewhere  in  the  middle  of  this  con- 
tinuum of  alcohol-related  birth  defects.  In 
general,  one  or  some  combination  of  physical 
malformations,  central  nervous  system  anom- 
alies, and  growth  deficits  are  the  types  of 
effects  focused  on  in  studies  of  maternal  alco- 
hol consumption  (Little  & Wendt,  1991). 

The  type  and  severity  of  alcohol-related 
birth  defects  seen  in  children  who  were  prena- 
tally  exposed  to  alcohol  varies  and  is  thought 
to  depend  on  the  quantity  of  alcohol  con- 
sumed, the  stage(s)  during  the  pregnancy  when 
the  alcohol  was  consumed,  the  mother’s 
metabolism,  and  the  fetus’  genetic  makeup 
(Sokol  & Clarren,  1989).  When  conducting 
research  to  ascertain  a cause  and  effect  rela- 
tionship between  maternal  alcohol  consump- 
tion and  long-term  outcome,  follow-up  studies 
occurring  over  several  years  must  consider 
environmental  factors  that  may  contribute  to 
the  effects  observed  in  children.  It  is  difficult  to 
sort  out  whether  the  cause  of  the  observed 
effects  are  due  to  prenatal  factors,  postnatal 
factors,  or  both  (Streissguth,  1986). 


Overall,  study  findings  of  the  effects  of  pre- 
natal alcohol  exposure  vary  and  depend  on  the 
type  of  effects  under  study,  age  of  the  persons 
being  studied  (e.g.,  infants,  children  or  adoles- 
cents), and  the  level  of  maternal  alcohol  use. 

Detailed  information  regarding  the  physical 
effects  of  maternal  alcohol  consumption, 
before  birth  and  during  infancy,  are  presented 
in  Appendix  B.  Both  the  range  of  problems 
caused  by  prenatal  alcohol  exposure  and  more 
common  findings  are  outlined  below.  The 
effects  are  described  chronologically  from 
before  birth  to  adolescence  and  young  adult- 
hood. 

4.1  Physical  Effects  During 
Pregnancy,  Birth,  and  Infancy 

As  detailed  previously  in  the  section  enti- 
tled “Diagnostic  Criteria,”  FAS  is  presently  diag- 
nosed on  the  basis  of  three  minimum 
criteria — prenatal  and  postnatal  growth  retar- 
dation, evidence  of  central  nervous  system 
involvement,  and  characteristic  facial  features. 
However,  many  clinicians  and  researchers  have 
frequently  noted  other  abnormalities  in 
patients  with  FAS.  Based  on  a comprehensive 
review  of  case  study  and  epidemiological  litera- 
ture, Abel  (1990)  has  summarized  the  frequen- 
cy of  occurrence  of  various  types  of 
alcohol-related  birth  defects.  Problems  encoun- 
tered during  the  pregnancy  or  birth  itself  which 
are  thought  to  be  caused  by  maternal  alcohol 
consumption  include: 

• spontaneous  abortion; 

• prematurity; 

• breech  births;  and 

• possibly  stillbirth. 

Children  with  FAS  are  also  at  higher  risk  for 
birth  defects  that  are  not  necessarily  associat- 


ed  with  alcohol  use  (Abel,  1990;  Aase,  1994). 
None  of  these  problems  are  specific  to  FAS, 
therefore  their  presence  can  only  help  support, 
not  define,  a diagnosis  of  FAS.  These  problems 
include: 

• eye  abnormalities; 

• ear  abnormalities; 

• various  organ  pathology  (e.g.,  congenital  heart 
problems, urinary  tract  and  genital  anomalies); 

• skeletal  defects  (i.e.,of  limbs  and  joints); 

• neural  tube  defects  (e.g., spina  bifida); 

• immunological  problems; 

• obstruction  of  upper  airway  passages; 

• neuropathology;  and 

• tumors. 

Behavioural  problems  commonly  seen  in 
infants  with  FAS  include  (Davis,  1992): 

• irritability; 

• poor  sucking  ability; 

• low  tolerance  for  stimulation;  and 

• slow  development. 


4.2  Effects  in 
Preschool  Children 

Follow-up  studies  have  been  conducted  on 
children  at  four  years  of  age.  Researchers  have 
found  lower  IQ,  poor  attention,  longer  reaction 
time,  and  other  impaired  behaviours  in  those 
children  exposed  to  alcohol  prenatally 
(Landesman-Dwyer  et  al.,  1981;  Coles  et  al., 
1991).  As  well,  reduced  growth  in  weight, 
height,  and  head  circumference  has  been  found 
(Steinhausen,  Nestler,  & Spohr,  1982  as  cited  in 
Streissguth,  1986).  Other  physical  and  behav- 
ioural problems  that  have  been  observed 
include  (Streissguth,  1986;  Aase,  1994; 
Steinhausen  et  al.,  1993,  1994  as  cited  in 
Streissguth,  1994): 

• failure  to  thrive; 

• retarded  motor  development; 

• irritability; 

• hyperactivity; 

• sleeping  and  eating  problems; 

• urinary  incontinence; 

• speech  impairment; 

• poor  fine  motor  coordination; 

• clumsiness; 

• difficulties  with  peers;  and 

• hearing  problems. 


4.3  Effects  in 
School-age  Children 

Alcohol  consumption  during  pregnancy  can 
cause  brain  damage,  resulting  in  a wide  variety 
of  neurobehavioural  and  developmental  effects 
on  children  including  intellectual  impairment, 
learning  problems,  attention  and  memory  prob- 
lems, fine  and  gross  motor  problems,  and  diffi- 
culty with  organization  and  problem  solving 
(Streissguth  et  al.,  1989).  School-aged  children 
with  ARBDs  have  been  found  to  display  atten- 
tion deficits  and  behavioural  problems  similar 
to  those  of  children  with  attention  deficit  disor- 
der, although  children  with  ARBDs  have  been 
found  to  be  more  intellectually  impaired 
(Nanson  & Hiscock,  1990  as  cited  in  Olson  et 
al.,  1992).  Steinhausen  et  al.  (1993,  1994  as  cited 
in  Streissguth,  1994)  identified  speech  disor- 
ders, emotional  disorders,  unusual  habits  and 
stereotypic  behaviour  in  45%-50%  of  a sample 
of  FAS  children. 

In  the  book  Fantastic  Antone  Succeeds!  by 
Kleinfeld  & Wescott  (1993),  Barbara  Morse  has 
written  a chapter  discussing  the  information 
processing  problems  associated  with  the 
behavioural  disorders  of  FAS.  It  is  her  belief 
that  specific  areas  of  the  brain  are  damaged 
during  prenatal  development,  causing  dis- 
turbed behaviours  in  children  with  FAS.  Based 
on  her  research  and  interaction  with  children 
with  FAS  in  education  programs,  she  believes 
that  these  kids  have  severe  information  pro- 
cessing deficits.  Information  processing  deficits 
comprise  problems  in  four  areas:  information 
input,  integration,  memory,  and  output.  “Input 
represents  the  recording  of  information  from 
the  senses.  Memory  represents  the  storage  of 
information  for  later  use.  Integration  is  the 
process  of  interpreting  the  input.  Output 
requires  appropriate  use  of  language  and  motor 


skills”  (Morse,  1993,  p.  32).  In  the  classroom, 
information  processing  difficulties  may  be  evi- 
denced by  a child  who: 

• appears  to  know  something  one  day,  forgets  it 
the  next,  and  then  knows  it  again  after  several 
more  days  (possibly  because  they  have  lost  the 
ability  to  retrieve  information); 

• repeats  exactly  what  they  were  asked  to  do,  but 
still  does  not  complete  the  task  (may  be  due  to 
their  expressive  verbal  skills  being  better  than 
their  receptive  skills); 

• has  difficulty  doing  anything  that  involves 
arranging,  sequencing,  or  taking  turns  (because 
they  often  cannot  understand  the  concept  of 
order); 

• repeats  words,  questions,  or  actions  over  and 
over  (because  their  brain  may  be  overloaded  or 
has  difficulty  processing  information). 

Recognition  that  information  processing 
deficits  may  be  at  the  root  of  neuro-behavioural 
problems  in  children  with  FAS  may  help  thera- 
pists understand  these  problems  and  begin  to 
develop  appropriate  therapeutic  strategies. 
Certainly,  this  theory  suggests  a shift  in  think- 
ing about  children  with  FAS.  For  example,  “the 
concept  of  a naughty,  willful  child  diminishes. 
Instead,  children  are  seen  as  misinterpreting 
what  they  hear  or  only  being  able  to  process 
certain  pieces  of  information.  They  try  to  make 
sense  out  of  what  their  brain  is  telling  them, 
but  that  seldom  makes  sense  to  the  rest  of  the 
world”  (Morse,  1993,  p.  34). 

The  average  IQ  scores  of  children  with  FAS 
is  70  (considered  mildly  retarded),  although 
they  vary  considerably  from  severely  retarded 
to  normal  levels  (Landesman-Dwyer,  1982,  & 
Streissguth  et  al.,  1978  as  cited  in  Day  and 
Richardson,  1991).  IQ  scores  are  generally  sta- 
ble over  time,  though  some  improvement  may 
occur  in  children  with  borderline  mental  retar- 


dation  (Abel,  1990).  No  significant  differences 
in  IQs  have  been  noted  between  children  raised 
in  foster  homes  as  compared  to  those  raised  in 
their  biological  homes  (Jones,  1986;  Phillipson, 
1988;  Ottney,  1991). 

4.4  Effects  in  Adolescents 
and  Young  Adults 

Information  on  the  manifestation  of  FAS  in 
adolescents  and  adults  has  been  available  only 
recently  as  longitudinal  study  data  on  the  first 
individuals  diagnosed  with  FAS  accumulates.  It 
appears  that  as  individuals  with  FAS  grow  older, 
their  physical  characteristics  change  consider- 
ably; this  is  a major  reason  initial  identification 
of  FAS  is  more  difficult  in  older  patients 
(Streissguth,  1994).  In  particular,  several  stud- 
ies have  noted  elongated  faces  with  longer 
noses  and  bigger  chins  which  contribute  to 
coarser  looking  facial  features  after  puberty.  As 
well,  after  puberty,  girls  in  particular  tend  to 
put  on  weight,  changing  their  weight  to  height 
ratio  from  a pre-puberty  low  ratio  to  a high 
ratio  after  puberty. 

Unfortunately,  longitudinal  studies  are  find- 
ing that  the  central  nervous  system  effects 
seen  in  patients  diagnosed  with  FAS  appear  to 
be  long  term  (Streissguth,  1994).  For  example,  a 
follow-up  study  of  61  adolescent  and  adult 
patients  who  had  previously  been  diagnosed  as 
having  FAS  or  possible  fetal  alcohol  effects, 
found  that: 

The  average  IQ  was  68,  but  the  range  of  IQ 
scores  widely  varied.  Average  academic  function- 
ing was  at  the  second-to  fourth-grade  levels, 
with  arithmetic  deficits  most  characteristic. 
Maladaptive  behaviors  such  as  poor  judgment, 
distractibility  and  difficulty  perceiving  social  cues 
were  common.  Family  environments  were  remark- 
ably unstable.  Fetal  alcohol  syndrome  is  not  just  a 


childhood  disorder;  there  is  a predictable  long- 
term progression  of  the  disorder  into  adulthood, 
in  which  maladaptive  behaviors  present  the 
greatest  challenge  to  management  (Streissguth  et 
al,  1991,  p.1961). 

Several  other  follow-up  studies  concur  that  IQ 
tends  to  remain  stable  over  time  and  does  not 
usually  improve  even  when  the  teen  or  adult  is 
placed  in  an  improved  educational  or  living  sit- 
uation (Streissguth,  1994). 

LaDue  et  al.  (1992)  describe  the  psychiatric 
and  social  implications  of  adolescents  and 
adults  with  FAS  and  fetal  alcohol  effects.  The 
most  obvious  problems  experienced  include 
impulsivity,  poor  judgement,  poor  social  skills, 
difficulty  in  organizational  skills,  and  difficulty 
in  recognizing  and  setting  boundaries.  In  day- 
to-day  living,  those  in  tightly  structured  homes 
with  vigilant  parents  were  able  to  minimize,  but 
not  prevent  or  eradicate  problems.  Some  of  the 
older  patients  studied  were  living  in  shelters  or 
low  income  housing.  Others  wandered  from  rel- 
ative to  relative,  and  still  others  were  in  dys- 
functional and/or  alcoholic  homes.  These  older 
patients  had  difficulty  communicating  their 
needs,  being  self-sufficient,  maintaining  their 
own  hygiene,  and  applying  for  and  receiving 
social  services.  Many  had  a great  deal  of  diffi- 
culty relating  to  their  age  mates  appropriately. 
Often  they  were  the  centre  of  jokes  at  school, 
were  easily  led  and  manipulated  by  others,  and, 
as  adults,  were  frequently  at  risk  for  social,  sex- 
ual, and  financial  exploitation. 

The  behavioural  problems  which  accompa- 
ny FAS  are  viewed  by  many  as  the  most  debili- 
tating condition  afflicting  these  individuals.  In 
Streissguth  and  associates’  study  (1991)  of  61 
adolescents  and  adults  previously  diagnosed  as 
having  FAS  or  possible  fetal  alcohol  effects, 
they  found  that  62%  of  these  patients  had  sig- 
nificant levels  of  maladaptive  behaviours 


(including  attention  deficits,  poor  judgment, 
lower  comprehension  and  abstraction  abilities 
as  well  as  conduct  problems  such  as  lying  and 
defiance).  Comparatively,  only  15%-20%  of  ado- 
lescents with  Down’s  Syndrome  display  these 
types  of  behaviours  (Harris,  1988  as  cited  in 
Streissguth,  1991).  It  should  be  cautioned,  how- 
ever, that  it  is  difficult  to  assess  the  role  that 
postnatal  environmental  factors  play  in  devel- 
opment of  such  behavioural  problems. 

Recent  longitudinal  studies  of  FAS  patients 
by  Steinhausen  et  al.  (1993,  1994  as  cited  in 
Streissguth,  1994),  have  found  that  in  the  late 
school  years  (i.e.,  kids  aged  13  years  and  older) 
emotional  disorders,  followed  by  hyperkinetic 
disorders  (characterized  by  abnormally 
increased  and  uncontrollable  muscle  move- 
ments) were  found  in  half  of  the  patients. 
Conduct  disorders  persisted  in  20%  of  these 
adolescents.  Additional  tests  of  psychiatric 
symptomatology  revealed  attention-deficit 
problems  to  be  most  common,  followed  by 
social  relationship  problems. 

In  considering  the  results  of  these  various 
longitudinal  studies  of  teens  and  adults  with 
FAS,  Streissguth  (1994)  concludes  that,  “No 
longer  can  FAS  be  viewed  as  just  another  type 
of  mental  retardation.  Not  only  are  there  many 
patients  with  FAS  whose  intellectual  abilities 
fall  well  within  the  normal  range,  but  they  also 
are  displaying  an  increasing  and  unsettling 
degree  of  recognizable  psychopathology”  (p. 
79).  These  secondary  psychopathologies  and 
disabilities  appear  in  adolescence  when  it 
becomes  more  apparent  to  the  adolescent  with 
FAS  that  they  do  not  “think  quite  like  every- 
body else”  (Streissguth,  1994,  p.  79).  The  rea- 
son for  these  behavioural  difficulties  remains 
unknown,  though  it  appears  that  they  cannot 
be  easily  accounted  for  by  the  patients’  intel- 
lectual abilities  or  the  status  of  their  living  situ- 


ations. Further  research  is  required  to  identify 
more  effective  ways  to  modify  and  improve  the 
behavioural  outcomes  of  FAS  patients. 


iiiimiiiiann 


5.  Is  There  a Safe  Level  of 
Drinking  During 
Pregnancy? 

Not  all  women  who  drink  during  pregnancy 
produce  children  with  Fetal  Alcohol  Syndrome. 
The  purported  risk  of  an  alcoholic  woman  pro- 
ducing an  FAS  child  varies  considerably  from 
study  to  study.  For  example,  based  on  a review 
of  a number  of  retrospective  and  prospective 
studies,  Jones  (1986)  pegged  the  incidence  of 
FAS  in  children  born  to  alcoholic  women  at 
between  30%-50%.  Burgess  and  Streissguth 
(1992)  similarly  conclude  that  approximately 
30%-40%  of  all  children  born  to  alcoholic  moth- 
ers will  have  FAS.  However,  other  credible 
researchers  in  the  area  cite  much  lower  inci- 
dence rates  for  alcoholic  women,  for  example 
6%  (Day  & Richardson,  1991),  and  7.1%  (Abel, 
1993). 

The  risk  of  reoccurrence  of  FAS  within  fami- 
lies appears  to  be  substantially  higher.  In  exam- 
ining the  clinical  case  study  literature,  Abel 
(1990)  arrived  at  the  following  rates  of  inci- 
dence or  risk  for  siblings:  (1)  the  probability  of 
an  older  sibling  having  FAS  if  there  was  a 
younger  sibling  with  FAS  is  170.4  per  1000  live 
births;  and  (2)  the  risk  is  substantially  higher 
for  younger  siblings  who  already  have  an  older 
sibling  with  FAS,  at  771  per  1000  live  births. 

Sokol  and  Clarren  (1989)  cite  five  factors 
which  account  for  the  various  forms  and  inten- 
sities of  alcohol-related  birth  defects: 

• the  quantity  of  alcohol  consumed  during  preg- 
nancy; 

• the  gestational  timing  of  consumption; 

• the  mother’s  ability  to  metabolize  alcohol; 


• other  factors  such  as  nutrition,  smoking;  and  oth- 
er drug  use;  and 

• individual  fetal  susceptibility/resistance  as  deter- 
mined by  genetics. 

This  section  details  what  the  research  litera- 
ture says  about  the  role  of  each  of  the  first  four 
factors  in  causing  FAS  and  other  alcohol-related 
birth  defects  (for  background  information 
regarding  how  alcohol  reaches  and  is 
processed  by  the  developing  fetus,  please  refer 
to  Appendix  C). 

5.1  Amount  of  Alcohol 
Consumed 

The  subject  of  safe  drinking  levels  inspires 
much  debate.  One  of  the  issues  involved  when 
addressing  safe  consumption  levels  concerns 
whether  the  total  amount  of  alcohol  consumed 
during  pregnancy  (usually  expressed  as  an 
average  number  of  drinks  per  day)  is  the  deter- 
mining factor  in  FAS,  or  whether  the  peak  blood 
alcohol  level  is  a better  predictor  of  damage  to 
the  fetus.  Animal  models  indicate  that  high 
blood  alcohol  levels  (like  those  obtained  during 
binge  drinking)  predict  alcohol-related  birth 
defects  better  than  the  total  volume  of  alcohol 
consumed  (Russell,  1991).  Streissguth  et  al.’s 
(1989)  analyses  of  maternal  drinking  patterns 
also  supports  the  importance  of  binge  drinking. 
As  well,  drinking  prior  to  recognition  of  preg- 
nancy was  important  in  their  analyses. 

A related  point  of  confusion  in  the  literature 
is  the  definition  of  what  constitutes  light  or 
moderate  versus  heavy  drinking.  Various  clini- 
cians and  researchers  have  defined  these  con- 
sumption levels  differently,  making  comparison 
of  study  results  and  establishment  of  threshold 
levels  very  difficult.  In  reviewing  the  literature, 
Little  and  Wendt  (1991)  found  that  30  millilitres 
of  ethanol  daily  (or  about  two  drinks  per  day) 


is  sometimes  used  as  the  dividing  line  for  “regu- 
lar” versus  “heavy”  drinking.  Some  authors 
who  have  used  the  frequency  of  occurrence  of 
heavy  drinking  episodes  during  pregnancy  in 
analyzing  the  effects  of  consumption  on  preg- 
nancy outcome  have  defined  a heavy  drinking 
episode  as  five  or  more  drinks  on  one  occasion 
(Olson  et  al.,  1992;  Day  et  al.,  1991;  Streissguth 
et  al.,  1989). 

Finally,  many  different  types  of  alcohol-relat- 
ed birth  defects  are  studied  by  various 
researchers;  depending  on  the  particular  effect 
under  study  (e.g.,  birth  weight,  craniofacial 
effects,  neurobehavioural  anomalies,  etc.),  dif- 
ferent levels  of  consumption  have  been  shown 
to  cause  damage.  Many  authors  acknowledge 
the  possibility  of  a dose-response  relationship 
between  alcohol  exposure  and  effects  (Little  & 
Wendt,  1991;  Olson  et  al.,  1992;  Streissguth  et 
al.,  1989).  In  other  words,  the  lower  levels  of 
prenatal  alcohol  exposure  are  more  likely  to 
produce  milder  effects  on  the  body  formation, 
growth,  and/or  behaviour  of  the  child  (Olson  et 
al.,  1992;  Streissguth  et  al.,  1989).  For  example, 
in  a study  of  classroom  behaviour  achievement 
of  11  year  olds,  Olson  et  al.  (1992)  found  that  as 
the  level  of  prenatal  alcohol  consumption 
increased,  child  performance  decreased  and 
there  was  no  threshold  or  number  of  drinks 
below  which  no  effects  were  observed.  The 
dose-response  relationship  typical  of  most  ter- 
atogenic substances  also  finds  that  lower  levels 
of  exposure  are  more  likely  to  produce  “func- 
tional” deficits  (e.g.,  learning  and  behavioural 
difficulties)  than  growth  problems  or  malforma- 
tions (Voorhees  & Mollnow,  1987  as  cited  in 
Olson,  1992). 

In  1992,  Levin  and  associates  (as  cited  in 
Jacobson  and  Jacobson,  1994),  noted  that 
because  of  advancements  in  technology,  struc- 
tural changes  in  the  brain  can  now  be  detected 


at  even  lower  exposure  levels  than  neurobehav- 
ioural deficits.  So,  it  is  possible  that  future  stud- 
ies will  show  that  even  low  levels  of  alcohol 
consumption  may  cause  structural  damage 
insufficient  to  cause  obvious  effects  on  func- 
tion. There  is  some  concern  that  unobservable 
structural  damage  could  lead  to  functional 
problems  when  a child  is  stressed  or  chal- 
lenged, or  when  the  individual  reaches  old  age 
(Riley,  1990  as  cited  in  Jacobson  and  Jacobson, 
1994). 

The  case  for  establishment  of  a threshold 
consumption  level  for  development  of  full- 
blown FAS  is  also  not  clear.  Streissguth  and 
associates  (1991)  state  that  no  child  has  yet 
been  identified  with  FAS  without  a history  of 
chronic  exposure  to  alcohol  in  utero.  Abel 
(1990)  concludes  that  a woman  most  at  risk  for 
having  an  FAS  child  appears  to  drink  an  average 
of  ten  or  more  drinks  per  day.  Ottney  (1991) 
states  that  all  FAS  cases  reported  so  far  have 
involved  alcoholic  women  drinking  more  than 
12  drinks  per  day.  The  Addiction  Research 
Foundation  (1992)  writes  that  the  consumption 
threshold  for  development  of  FAS  is  six  drinks 
per  day  during  the  first  trimester  of  pregnancy. 
Casiro  (1992)  points  out  that  FAS  has  only  been 
noted  in  infants  of  mothers  who  drank  at  least 
two  to  four  drinks  daily  for  prolonged  periods. 
A recent  study  by  Ernhart  and  associates 
(1992)  concluded  that  a threshold  of  three 
drinks  per  day  during  the  embryonic  period 
(two  to  eight  weeks)  was  necessary  before 
craniofacial  anomalies  consistent  with  FAS 
were  evident  in  the  newborn  (it  should  be  not- 
ed that  this  study  offered  some  reassurance  to 
those  women  who  had  an  occasional  drink  ear- 
ly in  pregnancy). 

Sokol  and  Abel  (1992)  caution  that  esti- 
mates of  drinking  thresholds  must  be  tempered 
by  the  awareness  that  women  who  drink  heavi- 


ly  may  deny  and  underreport  the  amount  they 
drink  while  pregnant.  “Consequently,  the  risk  to 
the  fetus  of  what  might  appear  to  be  ‘two 
drinks  a day’  is  probably  the  result  of  much 
higher  intake”  (Sokol  & Abel,  1992,  p.  95).  As 
well,  it  is  important  to  consider  that  seemingly 
“low”  average  daily  drinking  amounts  may  be 
the  result  of  one  or  two  heavy  drinking  occa- 
sions per  week  (Abel,  1993). 

There  does  appear  to  be  general  agreement 
in  the  literature  that  the  range  and  severity  of 
anomalies  increase  with  the  amount  of  alcohol 
consumed.  Generally,  the  findings  suggest  that 
heavy  or  alcoholic  drinking  by  the  mother 
affects  the  growth,  morphology,  central  ner- 
vous system,  and  a host  of  other  indicators  of 
fetal  health  (Little  & Wendt,  1991;  Abel,  1993). 
There  is  also  extensive  evidence  that  moderate 
drinking  during  pregnancy  is  harmful,  but  there 
is  a greater  proportion  of  conflicting  findings 
than  for  studies  that  focus  on  heavy  alcohol 
exposure  (Little  & Wendt,  1991). 

Thus  far,  a critical  threshold  level  of  con- 
sumption has  not  been  demonstrated.  There  is 
likely  no  single  dose-response  relationship  that 
can  be  described  as  causing  FAS  or  various  oth- 
er alcohol-related  birth  defects.  In  1987,  Clarren 
and  Bowden  suggested  that  each  CNS,  morpho- 
logical and  growth  defect  has  its  own  dose- 
response  and  gestational  timing  relationship 
(as  cited  in  Secretary  of  Health...,  1990).  Also,  in 
an  article  entitled  “Prenatal  Alcohol  Exposure 
and  Neurobehavioral  Development:  Where  is 
the  Threshold?”,  Jacobson  and  Jacobson  (1994) 
point  out  that:  “because  the  threshold  values 
derived  from  human  studies  are  based  on 
group  averages,  it  is  not  appropriate  to  infer 
that  exposure  just  below  a threshold  level  is 
necessarily  “safe,”  because  some  individuals 
could  be  markedly  more  sensitive  than  others” 
(P-  35). 


In  conclusion,  the  research  findings  do  not 
support  any  “safe”  pattern  or  level  of  maternal 
drinking  during  pregnancy  (Olson  et  al.,  1992). 
As  well,  because  alcohol  exposure  has  no 
apparent  benefit  for  the  developing  fetus,  and 
is  not  necessary  for  the  health  of  the  mother, 
most  researchers  recommend  complete  absti- 
nence or,  suggest  that  “less  is  better  and  none 
is  best”  (Addiction  Research  Foundation,  1992, 
p.  4).  To  prevent  exposure  of  the  eggs  before 
pregnancy  and  of  the  fetus  during  a critical 
period  in  early  development  that  occurs  before 
pregnancy  is  diagnosed,  women  who  are  plan- 
ning a pregnancy  have  also  been  advised  to 
abstain  from  alcohol  as  are  nursing  mothers 
(American  Society  of  Addiction  Medicine 
(ASAM),  1992). 

5.2  Gestational 
Timing  of  Consumption 

Abel,  1981  (as  cited  in  Overholser,  1990), 
reports  that  anatomical  malformations  primari- 
ly occur  during  the  first  twelve  weeks,  but  that 
reduced  growth  and  functional  impairment  may 
result  from  maternal  drinking  after  this  point. 

Overholser  (1990)  identifies  five  critical 
periods  during  fetal  development  when  mater- 
nal alcohol  consumption  could  affect  normal 
development.  The  first  critical  period  is  at  or 
before  conception.  Most  researchers  agree  that 
paternal  alcoholism  likely  damages  the  sperm 
and  reduces  the  probability  that  offspring  will 
be  produced.  Though  very  little  has  been  writ- 
ten about  the  effect  of  alcohol  on  the  egg,  stud- 
ies done  by  Kaufman,  a world  expert  on 
embryology,  have  shown  that  alcohol  can  dam- 
age eggs  in  the  ovary  before  conception.  He 
believes  that  genetic  damage  of  the  egg  prior  to 
ovulation  may  be  more  serious  than  the  prob- 
lem of  alcohol  consumption  during  the  preg- 
nancy itself  (Phillipson,  1988). 


The  second  critical  period  occurs  during 
the  first  three  weeks  following  conception.  This 
is  the  early  embryonic  period  and  is  the  time  at 
which  development  starts  and  allows  for  neural 
tube  elaboration.  Damage  during  this  period 
often  results  in  the  death  of  the  embryo  and 
abortion  (Samson  & Diaz,  1982  as  cited  in 
Overholser,  1990). 

The  embryonic  period  is  the  third  critical 
period  and  occurs  up  to  the  end  of  the  twelfth 
week.  This  is  the  critical  period  for  develop- 
ment of  structural  problems  and  abnormalities 
in  appearance  and  form.  The  craniofacial 
effects  characteristic  of  full-blown  FAS  are 
attributed  to  drinking  during  this  time  period 
(Coles,  1994).  Alcohol  consumption  at  this  time 
also  appears  to  diminish  the  number  of  brain 
cells  and  alters  their  migration,  resulting  in 
mental  retardation,  microcephaly  (small  head 
size)  and  various  congenital  malformations 
(Samson  & Diaz,  1982  as  cited  in  Overholser, 
1990;  Coles,  1994).  The  decreased  number  of 
cells  in  other  parts  of  the  fetus  may  account  for 
low  birthweight  and  continuing  growth  retarda- 
tion seen  in  FAS  children  (Ottney,  1991).  It  is 
often  stated  that  the  most  damage  to  the  fetus 
occurs  during  the  first  trimester  when  organo- 
genesis2 is  taking  place  and  the  fetus  is  most 
susceptible  to  toxins  (Streissguth  et  al.,  1989; 
Addiction  Research  Foundation,  1992).  Gross 
anatomical  malformations  are  unlikely  to  occur 
after  the  first  12  weeks  (Overholser,  1990). 

The  second  and  third  trimesters  comprise 
the  fourth  critical  period  which  is  primarily  a 
time  of  fetal  growth.  Umbreit  and  Ostrow  (1982) 
(as  cited  in  Overholser,  1990)  found  that  only 
one  ounce  of  alcohol  per  day  consumed  only 
during  the  third  trimester  caused  lower  birth 
weights  without  any  of  the  other  FAS  symp- 
toms. This  is  also  the  period  of  greatest  brain 
and  central  nervous  system  development  and 


when  they  are  most  susceptible  to  injury 
(Ottney,  1991).  So,  whereas  drinking  during  ear- 
ly pregnancy  may  cause  structural  brain  dam- 
age, drinking  late  in  pregnancy  may  result  in 
developmental  delay  (Ottney,  1991). 

The  fifth  and  final  period  during  which  fetal 
alcohol  effects  can  occur  is  during  postnatal 
development;  the  infant’s  brain  and  central  ner- 
vous system  are  continuing  to  develop  up  until 
18  months  of  age  (Ottney,  1991).  In  the  past, 
and  still  occasionally  today,  alcohol  has  been 
recommended  to  nursing  mothers  to  aid  in  lac- 
tation. “Folklore  relates  that  drinking  small 
quantities  of  alcohol  shortly  before  nursing 
increases  milk  yield,  facilitates  milk  let-down, 
and  relaxes  both  mother  and  infant.  No  scientif- 
ic evidence  supports  any  of  these  contentions, 
however”  (Mennella  & Beauchamp,  1991). 

Alcohol  passes  freely  into  breast  milk,  near- 
ly reaching  maternal  serum  levels.  Depending 
on  the  mother’s  alcohol  intake  breastfed  babies 
are  exposed  to  varying  amounts  of  alcohol  and 
effected  accordingly.  A recent  study  by  Ives  and 
Tepper  (1990)  reports  that  ethanol  ingested 
during  breast-feeding  has  a small,  but  statisti- 
cally significant  detrimental  effect  on  motor, 
but  not  mental,  development.  Other  studies 
have  found  that  moderate  amounts  of  alcohol 
consumed  over  a period  of  time  during  lacta- 
tion may  slow  brain  growth;  large  amounts  con- 
sumed in  one  drinking  episode  may  limit  brain 
growth  to  an  even  greater  extent  (Lauwers  & 
Woessner,  1990).  Excessive  amounts  of  alcohol 
have  also  been  shown  to  interfere  with  the  let- 
down response,  limit  parental  effectiveness  and 
result  in  serious  conditions  in  the  nursing  baby 
(Lauwers  & Woessner,  1990).  Additionally,  alco- 
hol consumption  has  been  demonstrated  to 
reduce  milk  intake  by  infants  (Mennella  & 
Beauchamp,  1991).  Some  animal  research  has 
found  that  early  and  long-term  exposure  to 


2 The  segregation  of  tissues  into  different  organs  in  embryonic  development  (Miller  & Keane,  1972). 


flavours  in  the  mother’s  milk  may  affect  later 
flavour  preferences,  including  that  for  alco- 
hol— the  implications  of  these  findings  for  the 
human  population  has  also  raised  some  con- 
cern (Philips  & Stainbrook,  1976  as  cited  in 
Mennella  & Beauchamp,  1991).  In  summary,  no 
safe  level  of  alcohol  consumption  for  breast- 
feeding women  has  been  determined. 

Studies  which  have  examined  critical  peri- 
ods for  prenatal  alcohol  exposure  suggest  that 
cessation  of  drinking,  even  as  late  as  the  third 
trimester  of  pregnancy,  can  have  benefits 
(Coles,  1994).  For  example,  Coles  et  al.  (1987) 
found  that  women  who  quit  drinking  during  the 
second  trimester  have  infants  with  measurable 
neurobehavioural  deficits  though  these  deficits 
were  not  as  acute  as  in  children  whose  mothers 
continued  to  drink  for  the  duration  of  the  preg- 
nancy. Animal  and  human  studies  have  also 
shown  greater  birthweights  if  mothers  reduce 
their  consumption  during  the  third  trimester 
(Ginsburg  et  al.,  1991). 

Authors  generally  concur  that  full-blown 
FAS  is  probably  not  due  to  a single  binge 
episode,  but  is  caused  by  regular  consumption 
of  alcohol  throughout  gestation.  Continual 
exposure  to  alcohol  during  the  entire  period 
from  conception  to  birth  would  account  for  the 
wide  range  of  effects  seen  in  the  full-blown 
Fetal  Alcohol  Syndrome.  Episodic  binge  drink- 
ing at  high  levels  is  viewed  as  resulting  in  par- 
tial expression  of  the  syndrome,  with  the 
abnormalities  being  unique  to  the  period  of 
exposure  (Secretary  of  Health...,  1990). 

5.3  Metabolism  of 
Alcohol  by  the  Mother 

In  addition  to  the  quantity  of  alcohol  con- 
sumed during  pregnancy  and  the  gestational 
timing  of  alcohol  exposure,  the  mother’s  ability 


to  metabolize  alcohol  influences  the  extent  of 
damage  to  the  fetus.  The  length  of  time  the 
mother  has  been  drinking  prior  to  the  pregnan- 
cy, her  age,  body  weight,  drinking  style  and  the 
conditions  of  the  pregnancy  itself,  all  influence 
the  mother’s  metabolism. 

Women  in  advanced  stages  of  alcoholism 
may  have  damaged  livers  which  impair  their 
ability  to  break  down  the  alcohol,  thus  result- 
ing in  higher  levels  of  alcohol  in  the  fetal  blood- 
stream (Ottney,  1991).  Also,  as  a person  ages, 
the  body  loses  water,  resulting  in  less  dilution 
of  the  alcohol  and  in  higher  blood  alcohol  lev- 
els (Ottney,  1991).  Pregnancy  also  typically 
raises  blood  alcohol  levels  to  higher  than  usual 
non-pregnant  levels  (Ottney,  1991).  An  equiva- 
lent dose  of  alcohol  will  obviously  have  more  of 
an  effect  on  a woman  of  lower  body  weight  as 
compared  to  a woman  who  weighs  more.  For  a 
number  of  reasons,  alcoholic  women  usually 
have  lower  than  average  body  weights.  Abel 
(1990)  reports  that  mothers  of  FAS  children,  for 
whom  weight  data  were  available,  were  consid- 
erably below  the  average  weight  for  height 
ranges.  Finally,  metabolism  is  also  affected  by 
the  pattern  of  consumption — higher  blood 
alcohol  levels  are  reached  during  binge  drink- 
ing when  many  drinks  are  consumed  over  a 
short  period  of  time. 

Some  authors  have  suggested  that  women 
who  are  able  to  moderate  their  drinking  in 
pregnancy  are  different  in  some  essential  way 
which,  in  turn,  affects  the  outcome  of  their 
pregnancy.  It  may  be  that  the  severity  of  the 
drinking  problem  or  stage  of  alcoholism  is  a 
more  important  factor  than  the  duration  or 
dose  of  alcohol  consumed  (Majewski,  1981  as 
cited  in  Little  & Wendt,  1991). 


5.4  Other  Factors 

One  of  the  reasons  it  is  difficult  to  conclu- 
sively attribute  the  cause  of  alcohol-related 
birth  defects  only  to  alcohol  use  is  that  there 
are  many  other  prenatal  and  postnatal  factors 
that  may  partially  account  for  the  results.  The 
research  literature  is  in  agreement  that  prena- 
tal alcohol  intake  is  the  primary  cause  of  FAS. 
However,  the  research  is  much  less  clear  on  the 
relative  role  which  other  suspected  risk  factors 
play  in  contributing  to,  or  worsening,  alcohol- 
related  birth  defects.  As  stated  by  Ernhart 
(1991): 

A concern  of  most  investigators  studying  risk  con- 
ditions in  early  child  development  are  the  correla- 
tions found  between  many  other  conditions  of 
fetal,  neonatal,  and  child  development  and  the 
risk  factors  and  outcomes  of  interest.  While  the 
problem  is  particularly  troublesome  for  measures 
of  psychological  development,  which  are  affected 
by  numerous  social  and  environmental  circum- 
stances, confounding  [factors]  can  influence 
almost  any  outcome  in  epidemiological  research. 

Ernhart  (1991)  notes  that  most  studies  of 
fetal  alcohol  effects  control  for  maternal  smok- 
ing since  smoking  is  often  correlated  with 
drinking,  and  has  been  found  to  be  related  to 
some  outcomes  such  as  lower  birth  weights. 
Ernhart  also  mentions  maternal  age,  race, 
parental  size,  parental  intelligence,  quality  of 
the  child  care  environment,  obstetric  complica- 
tions and  gestational  age  as  possible  cofactors 
which  researchers  usually  control  for  in  their 
research.  Similarly,  Abel  (1993)  believes  that 
women  who  use  other  drugs  in  addition  to  alco- 
hol may  be  at  higher  risk  for  having  a child  with 
FAS. 

In  a paper  devoted  to  reviewing  the  litera- 
ture and  developing  a strategy  for  researching 
the  effects  of  smoking  and  drinking  during  preg- 
nancy on  offspring  learning  disabilities, 


Streissguth  (1986)  identifies  several  possibly 
confounding  factors  which  may  also  influence 
the  research  findings.  For  example,  at  concep- 
tion, genetic  factors  which  may  account  for 
subsequent  learning  disabilities  must  be  con- 
sidered. To  this  end,  Streissguth  (1986)  recom- 
mends that  information  be  collected  on 
maternal  education  (as  a predictor  of  child  IQ) 
and  that  a positive  family  history  of  learning 
disabilities  should  also  be  assessed.  During 
gestation,  it  is  also  important  to  assess  every- 
thing the  mother  ingests,  particularly  other 
drugs,  nicotine,  and  types  of  food.  As  well,  the 
health  of  the  mother  needs  to  be  considered.  It 
should  be  established  if  conditions  such  as  dia- 
betes, heart  disease,  exposure  to  viral  and  envi- 
ronmental toxins,  as  well  as  fevers,  illnesses 
and  infections  occurred  during  the  pregnancy. 
With  respect  to  factors  particular  to  the  birth 
itself,  delivery  medications  and  gestational  age 
should  also  be  noted.  Birth  weight  and  the 
Apgar  score3  may  also  be  useful  pieces  of  infor- 
mation in  assessing  certain  outcomes.  “Infancy 
is  a time  for  environmental  factors,  such  as 
diet,  breast  feeding  and  mother-infant  interac- 
tions, to  play  an  important  role”  (Streissguth, 
1986,  p.  35).  In  addition,  serious  illnesses  and 
accidents  during  childhood  must  be  consid- 
ered. During  the  preschool  years,  Streissguth 
notes  that  preschool  attendance,  birth  order 
and  family  density  are  possible  interacting  vari- 
ables in  studying  learning  disabilities. 
Streissguth  (1986)  notes  that  it  is  very  impor- 
tant to  attempt  to  assess  and  quantify  the 
school  and  the  quality  of  teaching,  as  these  ele- 
ments may  account  for  learning  disabilities. 

Finally,  and  perhaps  most  importantly, 
many  studies  examining  information  on  the 
background  of  children  with  alcohol-related 
birth  defects  suggest  that  there  is  a high  degree 
of  familial  upheaval  (Streissguth  and  Randels, 
1988;  Burd  & Martsolf,  1989).  Many  children  are 


3 


A method  for  determining  an  infant’s  condition  at  birth  by  scoring  the  heart  rate,  respiratory  effort,  muscle  tone,  reflex  irritability  and 
color  (Miller  & Keane,  1972). 


never  cared  for  by  their  biological  mothers, 
many  natural  mothers  die  when  the  children 
are  very  young,  and  a high  number  live  in  multi- 
ple foster  homes  throughout  their  lives. 
Further  research  is  needed  to  clarify  the  role 
which  these  poor  postnatal  environmental  fac- 
tors (e.g.,  multiple  foster  placements)  may  play 
in  causing  or  exacerbating  maladaptive  behav- 
iours. 

Many  research  studies  and  literature 
reviews  have  been  conducted  which  specifical- 
ly examine  the  role  of  various  other  factors  in 
affecting  pregnancy  outcome.  The  findings  of 
these  studies  vary  considerably  depending  on 
the  factor(s)  being  studied  as  well  as  on  the 
specific  postnatal  outcomes  being  evaluated. 
Due  to  this  lack  of  consensus  in  the  literature,  it 
is  impossible  to  concisely  summarize  the 
effects  of  certain  factors  such  as  smoking, 
nutrition,  and  child-rearing  practices  on  post- 
natal outcome. 
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6.  Can  a Father  Cause  or 
Contribute  to  Alcohol- 
Related  Birth  Defects? 

Paternal  alcohol  exposure  and  its  contribu- 
tion to  alcohol-related  birth  defects  has  been 
the  subject  of  much  research  recently. 
According  to  Abel  (1992),  this  concern  for  the 
father’s  role  has  occurred  for  several  reasons 
including:  the  knowledge  that  men  generally 
drink  more  heavily  than  women,  that  many 
alcoholic  women  are  married  to  alcoholic  men, 
and  that  a majority  of  women  with  FAS  children 
appear  to  have  mates  who  are  also  alcoholic. 
Abel  (1992)  believes  that  the  effects  of  maternal 
drinking  are  very  likely  confounded  by  paternal 
drinking.  In  light  of  emerging  studies  that  are 
beginning  to  link  fathers’  exposure  to  various 
toxins  (e.g.,  lead,  some  anti-cancer  medica- 
tions, nuclear  radiation  and  dioxin-containing 
herbicides)  to  birth  defects  (Purvis,  1990),  it 
does  not  seem  unreasonable  to  suggest  that 
paternal  consumption  of  alcohol,  a known  ter- 
atogen, has  some  effects  as  well. 

One  frequently  quoted  study  by  Little  and 
Sing  (1987)  (as  cited  in  Abel,  1992)  documented 
decreased  birthweight  associated  with  heavy 
paternal  alcohol  consumption  during  the 
month  of  conception.  Several  recent  animal 
studies  have  investigated  the  influence  of 
paternal  alcohol  consumption  on  offspring 
under  well-controlled  conditions  (Cicero,  1994). 
These  studies  have  shown  that  in  animals  there 
are  effects  on  offspring  which  result  exclusively 
from  paternal  alcohol  exposure,  though  the 
mechanisms  by  which  these  deficits  occur  are 
not  clear.  Some  of  the  interesting  findings  that 
have  emerged  from  these  studies  include: 


• in  pre-pubescent  male  rats  exposure  to  alcohol 
adversely  affected  puberty  and  sexual  matura- 
tion, with  reproductive  functioning  returning  to 
normal  within  two  to  three  weeks  following  alco- 
hol withdrawal; 

• despite  the  restoration  of  normal  hormonal 
functioning  following  a drug-free  period  at  the 
time  of  sexual  maturation,  future  offspring  of 
these  animals  still  exhibited  abnormal  develop- 
ment; this  suggests  that  there  may  be  long-term, 
possibly  permanent  consequences  of  heavy 
alcohol  use  by  human  male  adolescents  on  the 
development  of  the  offspring  they  bear  later  as 
adults; 

• deficits  found  in  the  offspring  of  male  animals 
exposed  to  alcohol  were  gender-specific.  Male 
offspring  had  significant  disturbances  in  repro- 
ductive hormonal  functioning  (e.g.,  lower  levels 
of  testosterone)  as  well  as  a deficit  in  spatial 
learning  abilities.  In  comparison,  female  off- 
spring had  abnormal  levels  of  stress-related  hor- 
mones causing  them  to  respond  differently  to 
stress  than  those  offspring  whose  fathers  were 
not  exposed  to  alcohol  heavily  prior  to  concep- 
tion. Additionally  in  these  rats  the  deficits  in  off- 
spring were  selective(only  hormones  that 
influence  reproduction  (in  males)  and  stress  (in 
females)  were  affected,  while  the  only  behav- 
ioural deficit  noted  was  spatial  learning  abilities 
in  male  offspring.  Cicero  (1994)  states  that: 
“...these  results  are  highly  consistent  with  the 
observations  in  humans,  in  that  offspring  of  alco- 
hol fathers, as  opposed  to  offspring  [of  alcohol 
mothers]  suffering  from  FAS,  are  not  grossly  mal- 
formed or  impaired  but  have  pronounced  selec- 
tive intellectual  and  functional  deficits.” 

It  is  interesting  to  note  that,  because  of 
these  recent  findings  showing  that  heavy  pater- 
nal alcohol  consumption  may  have  long-lasting, 
possibly  permanent  effects  causing  deficits  in 
future  offspring,  some  researchers  are  begin- 
ning to  question  the  findings  of  earlier  genetic 
research  which  has  assumed  that  some  genetic 
trait  predisposes  offspring  of  male  alcoholics  to 
alcoholism.  “Few  investigators  have  considered 
the  possibility  that  these  deficits  could  be  due 


to  alcohol’s  being  a direct  gonadal  toxicant  or 
teratogenic  agent”  (Cicero,  1994,  p.  40).  This 
possibility  will  likely  be  an  important  issue  for 
future  research  into  alcoholism. 

The  father’s  role  in  prevention  of  alcohol- 
related  birth  defects  is  often  discussed  in  a gen- 
eral way  in  the  FAS  literature.  It  is  felt  that  the 
father  can  play  a significant  role  by  acting  as  a 
role  model  in  reducing  consumption  and  by 
encouraging  and  supporting  the  woman  to 
reduce  her  alcohol  intake  (Ottney,  1991; 
Canada.  Standing  Committee...,  1992;  Addiction 
Research  Foundation,  1992). 
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7.  What  Is  the  Incidence 
of  FAS  and  Other 
Alcohol-Related  Birth 
Defects? 

Due  to  differences  in  how  researchers  con- 
sider sample  populations  and  sub-groups  (such 
as  Aboriginal  populations)  in  calculating  inci- 
dence rates  in  the  general  population,  many  dif- 
ferent incidence  rate  estimates  are  found  in  the 
literature.  The  reliability  and  accuracy  of  diag- 
nosis can  also  influence  resulting  incidence 
rates  (Cordero  et  al.,  1994).  For  example,  the 
application  of  the  standard  diagnostic  criteria 
for  FAS  across  cultures  is  seen  as  problematic 
and  is  believed  to  account  for  some  of  the  high- 
er FAS  incidence  rates  among  Natives  (Bray  & 
Anderson,  1989).  Streissguth  and  LaDue  (1987) 
are  quoted  in  a report  produced  by  the  Yukon 
Government  in  1991  as  saying  that  “the  preva- 
lence of  FAS  is  a function  of  the  drinking  habits 
of  women  of  childbearing  ages  in  the  popula- 
tion and  the  skill  and  experience  of  the  local 
diagnosticians”  (Yukon.  Government,  1991). 
Additionally,  incidence  rates  are  influenced  by 
the  accuracy  and  thoroughness  of  the  methods 
used  for  recording  and  reporting  FAS  (Cordero 
et  al.,  1994). 

In  the  literature,  researchers  express  cau- 
tion about  the  fact  that,  while  Fetal  Alcohol 
Syndrome  does  occur  more  frequently  in  some 
population  groups,  it  definitely  is  not  exclusive 
to  any  racial  or  ethnic  group  (Burgess  & 
Streissguth,  1992).  The  possible  reasons  for 
high  rates  of  FAS  within  certain  ethnic  groups 
are  many — some  researchers  point  to  possible 
genetic  or  ethnic/racial  risk  factors  (Abel,  1990 
as  cited  in  Canada.  Standing  Committee..., 


1992).  However,  there  is  no  conclusive  evi- 
dence as  yet  linking  any  of  these  risk  factors  to 
the  expression  of  FAS  in  particular  ethnic  sub- 
populations. Many  authors  believe  that  drink- 
ing patterns  and  norms  vary  substantially  by 
community  and  subgroup  in  society  and  affect 
the  prevalence  of  FAS  (May,  1991;  Abel,  1993). 

Similarly,  a link  between  socioeconomic  sta- 
tus and  incidence  of  FAS  has  not  been  scientifi- 
cally established.  Streissguth  and  LaDue  (1985) 
found  evidence  of  an  interaction  of  socioeco- 
nomic status  with  the  relationship  between 
maternal  drinking  and  fetal  alcohol  effects, 
though  this  finding  has  not  been  consistently 
repeated  in  the  literature. 

There  is  general  agreement  that  most  esti- 
mates are  likely  very  conservative  as  they 
reflect  only  those  individuals  who  have  actually 
been  identified,  referred  and  diagnosed 
(Burgess  & Streissguth,  1992).  As  discussed 
previously  in  the  section  entitled  “Difficulties 
Diagnosing  FAS,”  the  problems  associated  with 
making  a diagnosis  of  FAS,  particularly  in  the 
newborn,  likely  result  in  only  the  most  severe 
cases  being  diagnosed  and  included  in  the  esti- 
mates. Also,  FAS  incidence  rates  do  not  include 
those  children  who  die  shortly  after  birth. 

It  is  infinitely  more  difficult  to  identify  chil- 
dren who  do  not  have  FAS,  but  who  may  have 
other  alcohol-related  birth  defects  (Abel,  1993). 
In  some  of  the  research  literature,  incidence 
rates  of  fetal  alcohol  effects  are  estimated  at 
two  to  three  times  that  for  FAS. 

The  following  section  briefly  presents  esti- 
mates of  the  incidence  of  FAS  in  North  America 
and  Canada. 


7.1  Incidence  in  North  America 

The  most  frequently  cited  estimate  of  FAS 
incidence  among  the  general  population  in  the 
Western  world  is  .33  per  1000  (or  one  per  3000) 
live  births  (Abel  & Sokol,  1991).  This  estimate 
was  compiled  from  several  studies  which 
prospectively  collected  data  of  consecutive 
pregnancies.  Abel  and  Sokol  (1991)  found  inci- 
dence rates  ranged  from  0 to  1.58/1000  depend- 
ing on  the  ethnic  and  socioeconomic  status  of 
the  population  being  studied.  On  average,  they 
found  the  incidence  rate  for  Caucasians  to  be 
.29/1000,  while  the  incidence  rate  for  Afro- 
Americans  was  .48/1000.  An  estimate  for  North 
American  Aboriginals  was  not  included  in  their 
overall  estimates  as  data  were  not  available. 
However,  due  to  the  relatively  small  numbers  of 
Native  American  Aboriginals  in  the  general 
population,  they  did  not  think  that  the  overall 
FAS  incidence  rate  would  be  greatly  affected. 

Originally,  Abel  and  Sokol  estimated  the 
incidence  of  FAS  at  1.9  per  1000  live  births. 
Their  “revised  conservative  estimate  of  the 
incidence  of  FAS”  (i.e.,  .33/1000  live  births), 
made  in  1991  was  considerably  lower  for  two 
major  reasons  (Abel  & Sokol,  1991):  (1)  only 
prospective  study  data  were  analyzed  (as 
opposed  to  mostly  retrospective  studies  that 
were  used  in  1987),  and  (2)  racial  susceptibili- 
ties for  FAS  or  ethnic  population  differences 
were  taken  into  consideration  when  projecting 
prevalence  rates  to  the  general  population. 
Based  on  Abel  and  Sokol’s  (1987)  original  esti- 
mate for  the  incidence  of  FAS,  it  was  concluded 
that  mental  retardation  as  a result  of  FAS 
occurred  at  approximately  the  same  rate  as 
Down’s  Syndrome  in  the  United  States  (Ives, 
1987).  It  should  be  noted  that  several  articles 
written  after  1991  still  quote  Abel  and  Sokol’s 
(1987)  original,  higher  FAS  incidence  rate  of 


1.9/1000  (Robinson  et  al.,  1992;  Canada. 
Standing  Committee...,  1992). 

In  the  United  States,  prevention  of  FAS  is  a 
national  health  priority  and  is  included  in  the 
“Healthy  People  2000”  objectives  for  health 
promotion  and  disease  prevention.  The  U.S. 
Department  of  Health  and  Human  Services  has 
specified  that  they  want  to  reduce  the  rate  of 
FAS  to  no  more  than  1.2  cases  per  10,000  live 
births  by  the  year  2000  (as  well,  they  want  to 
increase  abstinence  from  alcohol  consumption 
by  pregnant  women  by  20%)  (U.S.  DHHS,  1995). 
In  order  to  evaluate  the  effectiveness  of  their 
prevention  efforts,  good  surveillance  tech- 
niques are  required  and  continue  to  be  refined. 
Baseline  data  for  their  objective  has  been 
obtained  from  two  sources:  (1)  the  National 
Birth  Defects  Monitoring  Program  of  the 
Centers  for  Disease  Control  and  Prevention, 
and  (2)  the  Metropolitan  Atlanta  Congenital 
Defects  Program. 

In  1993,  data  from  the  National  Birth  Defects 
Monitoring  Program  (BDMP),  which  examines 
hospital  discharge  data  for  newborns,  pegged 
FAS  as  occurring  at  a rate  of  6.7  per  10,000  new- 
borns. The  1993  rate  was  more  than  six  times 
higher  than  the  rate  reported  in  1979.  Possible 
reasons  for  this  increase  include  that  the  inci- 
dence of  FAS  may  be  increasing,  or  that  there 
has  been  an  increase  in  awareness  and  diagno- 
sis of  FAS  by  primary  care  physicians.  It  should 
be  noted  that  the  medical  discharge  code  used 
to  determine  the  presence  of  FAS  (i.e.,  as 
defined  by  the  International  Classification  of 
Diseases,  Ninth  Revision,  Clinical  Modification, 
code  760.71)  is  not  specific  to  FAS  and  may  also 
include  a broad  range  of  adverse  effects  attrib- 
uted to  maternal  alcohol  consumption  during 
pregnancy.  For  this  reason,  the  estimate  for  FAS 
may  be  an  overestimate  (U.S.  DHHS,  1995). 


The  Metropolitan  Atlanta  Congenital 
Defects  Program  monitors  all  births  occuring  in 
the  metropolitan  Atlanta  area.  Unlike  the  BDMP, 
it  uses  multiple  sources  to  identify  diagnoses  of 
FAS  in  newborns  and  throughout  the  first  year 
of  life.  In  1992,  they  reported  a rate  of  3.3  cases 
of  FAS  per  10,000  live  births. 

Cordero  and  associates  (1994)  discuss  the 
importance  of  having  a good  national  FAS  sur- 
veillance program.  Ultimately,  epidemiologic 
data  are  needed  to  evaluate  changes  in  the  rate 
of  FAS  over  time,  so  that  the  success  of  FAS  pre- 
vention activities  can  be  monitored.  They  state 
that:  “The  first  task  in  improving  surveillance  is 
to  develop  a uniform  case  definition  of  FAS  that 
optimally  balances  sensitivity  with  precision 
and  can  be  used  for  surveillance”  (p.  85).  This 
may  include  the  development  of  sensitive 
screening  instruments.  The  second  task,  they 
state,  is  to  ensure  uniformity  and  compliance  in 
methods  of  reporting  and  receiving  the  data 
across  the  country. 

7.2  Incidence  in  Canada 

The  Fifth  Report  of  the  Standing  Committee 
on  Health  and  Welfare,  Social  Affairs,  Seniors 
and  the  Status  of  Women  (Canada.  Standing 
Committee...,  1992)  states  that  there  is  no 
known  incidence  rate  of  FAS  in  Canada  primari- 
ly due  to  diagnostic  difficulties.  Based  on  inci- 
dence rates  found  in  the  United  States,  Health 
and  Welfare  Canada  estimates,  seemingly  with- 
out knowledge  of  Abel  and  Sokol’s  (1987) 
revised  estimate,  that  there  are  one  to  two  per 
1000  children  born  with  FAS.  They  believe  this 
is  a low  estimate  as  it  does  not  take  into 
account  high  rates  among  Aboriginal 
Canadians  and  possibly  other  socially  disad- 
vantaged groups. 

Studies  conducted  in  British  Columbia  and 
Manitoba  highlight  the  wide  range  of  estimates 


of  incidence  rates  of  FAS  and  FAS/FAE.  A study 
conducted  in  an  isolated  northern  Native  com- 
munity in  British  Columbia  found  that  14  of  123 
children  had  FAS  while  eight  had  fetal  alcohol 
effects  (Robinson  et  al.,  1987).  This  translated 
to  an  unexpectedly  high  combined  incidence 
rate  for  FAS  and  fetal  alcohol  effects  of  190/1000 
in  the  community.  Two-thirds  of  the  22  children 
with  FAS  or  fetal  alcohol  effects  were  mentally 
retarded.  In  Manitoba,  a study  done  in  1990  at  a 
teaching  hospital  in  Winnipeg  assessed  the 
minimum  incidence  of  FAS  at  five  per  1,000  live 
births  (Single  et  al.,  1994). 

The  exact  rate  of  occurrence  of  FAS  in 
Alberta  is  also  unknown.  In  Alberta,  during 
1994/95,  96  discharges  released  from  hospital 
were  identified  to  Alberta  Health  as  having  FAS. 
Of  these,  17  had  a primary  diagnosis  of  FAS 
(Alberta  Health,  1996).  Given  the  difficulties 
around  diagnosing  and  inconsistent  reporting, 
this  number  may  underestimate  the  actual 
number  of  people  with  FAS  in  this  province. 

7.3  FAS  as  a Cause  of  Mental 
Retardation 

In  1987,  Abel  and  Sokol  published  an  article 
which  stated  that  “mental  retardation  is  a cardi- 
nal feature  of  FAS  and  is  now  recognized  as  the 
leading  known  cause  of  mental  retardation  in 
the  Western  world”  (Abel  & Sokol,  1987,  p.  51). 
This  much-quoted  statement  was  based  on  the 
recognition  that  mental  retardation  is  one  of 
the  more  serious  features  of  Fetal  Alcohol 
Syndrome,  and  was  based  on  Abel  and  Sokol’s 
initial  (i.e.,  1987)  FAS  prevalence  rate  estimate 
of  1.9/1000  live  births.  Other  authors  disagree 
that  FAS  is  the  leading  known  cause  of  mental 
retardation  and  have  placed  it  as  the  third  lead- 
ing cause,  behind  Down’s  Syndrome  and  neural 
tube  defects  (Ottney,  1991). 


Given  Abel  and  Sokol’s  more  recent  (1991) 
lower  estimate  of  FAS  incidence  (.3/1000),  it 
seems  reasonable  to  conclude,  as  some 
authors  have,  that  Fetal  Alcohol  Syndrome  is 
currently  the  leading  cause  of  preventable  birth 
defects  and  is  one  of  the  three  leading  known 
causes  of  mental  retardation.  In  certain  popula- 
tions where  the  incidence  of  FAS  is  high,  it  will 
be  the  leading  cause  of  mental  retardation.  It  is 
important  to  note  that  only  about  10%  of  the 
causes  of  all  cases  of  mental  retardation  can 
currently  be  identified  (Ottney,  1991). 


8.  Is  There  a Concern 
About  Labelling 
Children  as  Having 
Alcohol-Related  Birth 
Defects? 

In  the  literature,  early  diagnosis  of  FAS  and 
identification  of  individuals  suspected  of  hav- 
ing alcohol-related  birth  defects  is  generally 
recommended  so  that  their  progress  can  be 
monitored  and  appropriate  medical,  education- 
al and  social  interventions  can  be  made 
(Streissguth  & Giunta,  1988).  LaDue  (1993)  rec- 
ommends the  early  identification  of  children  at 
risk  for  the  following  reasons: 

• it  is  important  for  implementing  needed  ser- 
vices; 

• it  helps  maximize  the  potential  outcome  for  the 
child; 

• it  is  important  for  identifying  women  and  fami- 
lies at  risk;  and 

• it  helps  in  providing  needed  services  for  families 
at  risk  and  maximizing  the  chances  for  the  fami- 
ly to  remain  intact. 

Several  authors  caution  against  making  a 
diagnosis  of  FAS  until  all  other  possible  causes 
have  been  considered  and  eliminated.  FAS  is 
similar  to  several  other  patterns  of  malforma- 
tions and  conditions  including:  Cornelia 
deLange  Syndrome  (Yukon.  Government,  1991; 
Clarren  & Smith,  1978),  Noonan  Syndrome 
(Clarren  & Smith,  1978;  Streissguth  et  al., 
1991),  DiGeorge  Syndrome  (Abel,  1990), 
infants  born  to  mothers  with  Phenylketornuria 
and  infants  of  epileptic  mothers  who 
take  Dilantin  (anticonvulsant  medication) 


(Ernhart,  1991),  as  well  as  infants  with  Blume 
Syndrome,  Dubowitz  Syndrome  or  chromoso- 
mal problems  (Streissguth  et  al.,  1991). 

Obtaining  an  accurate  assessment  of  the 
mother’s  alcohol  consumption  during  pregnan- 
cy before  labelling  a child  as  having  FAS  is  also 
often  stressed  as  “misdiagnosis  of  FAS  can  bur- 
den parents  with  a lifetime  of  unnecessary 
guilt”  (Ottney,  1991,  p.  24). 

The  utility  of  labelling  a child  in  the  school 
setting  as  having  an  alcohol-related  birth  defect 
is  debated  in  the  literature.  In  a book  which  dis- 
cusses strategies  for  managing  children  who 
have  been  prenatally  exposed  to  drugs  and 
alcohol,  it  is  stated: 

In  general,  labels  which  indicate  a child  has  expe- 
rienced prenatal  drug  or  alcohol  exposure  will 
not  be  useful  in  the  school  or  community  setting. 
Labels  describing  learning  styles  (“ kinesthetic 
learner"),  behavioral  attributes  (“ energetic  and 
active"),  or  social  capabilities  (“shy  and  quiet") 
can  be  more  practical  because  they  suggest  steps 
a teacher  or  other  provider  can  take  to  reinforce 
strengths  or  address  weaknesses.  Diagnostic 
labels  that  describe  specific  attention  disorders 
(“< attention  deficit  disorder  with  hyperactivity")  or 
learning  problems  (“ difficulties  with  visual  orga- 
nization") likewise  prescribe  actions  that  will 
help  the  child.  “Drug-exposed"  is  a term  which 
refers  to  a medical  condition.  It  can  inform  a 
physician  of  specific  problems  to  look  for  and 
important  assessments  to  make.  It  has  no  similar 
utility  for  the  teacher  or  provider  outside  the 
health  arena,  especially  those  who  work  with 
school-age  children.  In  school  settings,  in  fact,  such 
a label  is  more  likely  to  handicap  a child  unfairly 
(Villarreal  etai,  1991, pp.  129-130). 

Abel  (1993,  p.  18)  agrees,  stating  “when  he  gets 
to  school,  he’s  labelled  as  Fetal  Alcohol  Effects 
or  Alcohol-Related  Birth  Defects.  Then  the 
teacher  mainlines  him  some  place  as  a trouble- 
maker, instead  of  doing  something  for  these 


kids.  Once  you  label  someone,  that  label  stays 
with  them.” 

On  the  other  hand,  some  researchers 
believe  that  knowledge  that  a child  has  FAS  is 
critical  as  it  enables  appropriate  interventions 
to  be  developed  to  meet  the  special  needs 
which  usually  accompany  FAS.  Giunta  and 
Streissguth  (1988,  p.  456)  state:  “Teachers  at  all 
levels  should  have  training  and  information 
about  fetal  alcohol  syndrome  in  order  to  help 
them  recognize  and  understand  the  problems 
facing  these  children.  Familiarity  with  FAS  can 
help  teachers  set  realistic  performance  expec- 
tations and  tailor  their  teaching  methods  to  the 
special  needs  of  students  with  FAS.”  In  another 
article  that  provides  guiding  principles  for  edu- 
cational programs  designed  for  students  who 
are  prenatally  exposed  to  alcohol,  it  is  stated: 
“to  maximize  the  effectiveness  of  educational 
programs,  it  is  crucial  to  begin  early  to  guide 
the  learning  of  appropriate,  functional  skills 
and  to  decrease  the  occurrence  of  inappropri- 
ate behaviors”  (Burgess  & Streissguth,  1992,  p. 
26).  Burgess  and  Streissguth  also  point  out  that 
a correct  diagnosis  can  be  a relief  as  it  helps  to 
explain  academic  and  social  difficulties  that  the 
children  encounter  in  school.  However,  they 
note  the  concern  about  the  social  and  emotion- 
al repercussions  which  can  result  from  labelling 
and  caution  that  it  “is  a step  that  must  be  taken 
carefully  and  thoughtfully”  (Burgess  & 
Streissguth,  1992,  p.  25). 

Much  of  the  recent  discussion  in  the  scien- 
tific literature  regarding  labelling  revolves 
around  the  issue  of  the  practical  value  of  a 
label.  For  example,  in  a discussion  about  aban- 
doning the  term  fetal  alcohol  effects,  Aase  and 
associates  (1995)  express  concern  that  deci- 
sions about  qualifying  for  special  funding  or 
educational  services  should  be  based  on 
demonstrated  patient  need  as  opposed  to  arbi- 


trary categories  of  diagnosis  (i.e.,  the  label  of 
fetal  alcohol  effects).  “The  results  of  specific 
physical,  psychological,  and  behavioral  testing 
form  the  best  basis  for  such  decisions,  and 
pediatricians  armed  with  this  information  can 
be  effective  advocates  for  their  patients  in  help- 
ing to  obtain  appropriate  services  as  well  as 
helping  change  the  present  inadequate  qualifi- 
cation categories”  (Aase,  et  al.,  1995,  p.  429). 
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9.  What  Are  Some 
Intervention  Strategies 
for  Those  Affected  by 
Alcohol-Related  Birth 
Defects? 

To  date,  there  has  been  a lack  of  research 
on  effective  intervention  strategies  for  those 
affected  by  FAS  and  other  ARBDs  (Weiner  & 
Morse,  1994).  Much  of  the  information  on  inter- 
vention strategies  comes  from  parent  reports 
(from  newsletters  and  support  groups)  and  a 
few  books  based  on  parents’  and  teachers’ 
experiences  in  working  with  children  who  have 
FAS.  With  this  in  mind,  this  section  provides  an 
overview  of  the  needs  of  individuals  with  FAS 
along  with  some  general  intervention  strategies 
for  parents  and  others  caring  for  individuals 
with  FAS  as  well  as  for  educators. 

9.1  Needs  of  Children  With  FAS 

Before  adequate  intervention  strategies  can 
be  designed,  the  challenges  of  raising  and  edu- 
cating children  with  FAS  must  be  understood. 
Most  children  with  FAS  have  mild  to  moderate 
behaviour  problems  and  IQs  ranging  from  45  to 
110  (Weiner  & Morse,  1994).  “Each  child  with 
FAS  is  unique,  exhibiting  some  but  not  all  of  the 
behavioral  characteristics;  the  children  are 
alike,  however,  in  that  they  all  show  some 
learning  difficulties  and  behavior  problems” 
(Burgess  & Streissguth,  1992  as  cited  in  Weiner 
& Morse,  1994,  p.  68).  According  to  Weiner  and 
Morse  (1994),  the  literature  has  focused  more 
on  the  children  most  critically  affected  by  FAS 
(e.g.,  those  with  IQs  below  50  and  severe 
behavioural  problems);  thus,  predicting  nega- 


tive outcomes  for  all  children  with  FAS.  They 
argue  that  such  pessimistic  predictions  do 
not  consider  the  enormous  diversity  of  this 
population  and  the  potential  benefits  of  target- 
ed intervention  strategies. 

It  is  important  to  recognize  the  individual 
and  specific  needs  of  people  with  FAS,  “who 
often  have  multidisciplinary  problems  that 
involve  the  home,  the  schools,  the  health  care 
system,  vocational  training,  the  criminal  justice 
system,  and  the  community”  (Streissguth,  1994, 
p.  79).  A person  with  FAS  may  need  a variety  of 
services  to  address  their  health,  family,  and 
educational  needs. 

Children  with  FAS  typically  have  multiple 
health  care  needs.  Initially,  the  diagnosis  of  FAS 
needs  to  be  made  by  a specialist  (e.g.,  geneti- 
cist) or  trained  professional  who  understands 
FAS  and  knows  what  to  look  for  and  what  ques- 
tions to  ask  (Davis,  1992).  An  early  diagnosis  of 
FAS  is  the  important  first  step  in  linking  chil- 
dren with  appropriate  intervention  strategies 
during  the  most  formative  years  (Weiner  & 
Morse,  1994).  Children  with  FAS  may  require 
treatment  for  any  congenital  anomalies.  For 
instance,  malformations  of  the  ear,  eye,  heart 
defects,  and  cleft  lip  and  cleft  palate  that  can 
accompany  FAS  may  need  ongoing  medical 
treatment.  As  children  with  FAS  become  adoles- 
cents and  adults,  additional  areas  of  medical 
concern  include  birth  control  and  sex  educa- 
tion (Giunta  & Streissguth,  1988). 

Giunta  and  Streissguth  (1988)  also  identify 
family  needs  of  children  with  FAS.  Some 
research  suggests  that  children  with  FAS  are  at 
a higher  than  average  risk  for  physical  abuse, 
sexual  abuse,  and  neglect.  Such  children  are 
often  living  in  high-risk  environments  where  the 
biological  mother  is  struggling  with  sobriety 
and  has  few  resources  and  support.  As  a result, 
children  with  FAS  need  close  monitoring. 


Giunta  and  Streissguth  (1988)  suggest  that  a 
loving,  structured  family  setting  with  clear 
guidelines  and  clear  communication  is  ideal. 
When  foster  or  adoptive  placement  is  required, 
people  who  are  calm  and  low-key,  secure  with 
themselves,  and  who  live  stable  and  pre- 
dictable lives  have  the  highest  success  (Giunta 
& Streissguth,  1988).  Unfortunately,  the  difficul- 
ties faced  by  parents  of  children  with  FAS  (e.g., 
difficulties  with  the  children  themselves  and 
with  finding  support  services)  often  results  in 
high  turnover  in  foster  placements  (Weiner  & 
Morse,  1994).  Parents  need  adequate  access  to 
information  about  FAS  from  a variety  of  sources 
including  helping  professionals  and  support 
groups.  Informed  parents  are  better  able  to 
realistically  assess  their  children’s  behavioural 
and  learning  abilities  and  to  help  teachers, 
health  care  providers,  and  other  caregivers 
understand  and  provide  for  their  children’s 
needs  (Weiner  & Morse,  1994). 

A third  area  to  consider  for  children  with 
FAS  is  educational  needs.  As  infants,  some 
severely  affected  FAS  children  can  benefit  from 
early  mental  and  motor  stimulation  provided 
by  infant-stimulation  programs.  Developmental 
delays  in  language  skills  and  hyperactivity  are 
sometimes  first  noted  in  preschool  years.  It  is 
beneficial  for  preschool  teachers  to  be  aware  of 
and  able  to  recognize  deficits  in  these  areas  so 
that  they  can  make  appropriate  referrals  for 
diagnosis  and  testing  (Giunta  & Streissguth, 
1988). 

Giunta  and  Streissguth  (1988)  suggest  that 
teachers  at  all  levels  should  have  information 
and  training  about  FAS  to  help  recognize  and 
understand  the  problems  facing  these  children. 
Otherwise,  some  behaviours  may  be  interpret- 
ed incorrectly  compromising  appropriate  inter- 
ventions (Weiner  & Morse,  1994).  To  illustrate, 
a neurobehavioural  issue,  such  as  aggression 


or  temper  tantrums,  may  result  in  some  chil- 
dren with  FAS  being  inappropriately  labeled  as 
bad  or  malicious.  Teachers  can  benefit  from 
guidelines  and  protocols  to  address  the  unique 
problems  of  children  with  FAS.  For  example, 
because  of  short  attention  spans  and  dis- 
tractibility,  some  children  with  FAS  may  func- 
tion better  in  a small  classroom  setting  with  a 
clear  and  consistent  routine.  Many  children 
with  FAS  plateau  academically  by  high  school. 
At  this  stage,  Giunta  and  Streissguth  (1988)  rec- 
ommend that  education  for  adolescents  with 
FAS  provide  some  attention  to  basic  life  skills 
(e.g.,  money  management,  communication, 
safety,  etc.)  to  foster  some  degree  of  indepen- 
dence. 

9.2  General  Intervention 
Strategies 

The  goal  of  intervention  strategies  is  to  give 
all  those  affected  by  FAS  every  opportunity  to 
thrive  in  society  and  to  reach  their  maximum 
potential  (Wenier  & Morse,  1994).  In  the  past, 
what  were  thought  to  be  suitable  environmen- 
tal interventions  and  educational  opportunities 
for  populations  of  mentally  retarded  children 
(e.g.,  those  with  Down’s  Syndrome)  have  often 
not  been  effective  for  those  with  FAS.  In  partic- 
ular, this  has  been  the  case  for  people  with  FAS 
who  are  not  mentally  retarded  and  for  those 
with  mild  cognitive  deficits  that  are  compound- 
ed by  attentional  deficits  (Streissguth,  1994). 

Even  though  there  has  not  been  systematic 
studies  of  effective  strategies  for  FAS,  parents 
and  teachers,  independently  have  developed 
intervention  strategies  that  have  had  some  pos- 
itive outcomes  in  children  with  FAS.  Weiner  and 
Morse  (1994)  organize  the  FAS  intervention 
strategies  into  three  categories:  (1)  environ- 
ment; (2)  learning  skills;  and  (3)  consistency. 
These  strategies  mainly  focus  on  central  ner- 


vous  system  deficits  that  affect  intelligence  and 
behaviour. 

Environment  ■ “Restructuring  the  child’s 
environment  is  the  primary  technique  consis- 
tently described  by  parents,  teachers,  and  oth- 
ers who  have  observed  children  with  FAS” 
(Weiner  & Morse,  1994,  p.  68).  The  purpose  of 
this  strategy  is  to  remove  barriers  to  the  child’s 
progress.  For  example,  a teacher  might  arrange 
a classroom  by  setting  up  specific  work  and 
play  areas.  As  well,  because  children  with  FAS 
are  prone  to  hypersensitivity,  some  suggest 
keeping  work  areas  clear  and  free  from  distrac- 
tion and  putting  away  any  materials  not  cur- 
rently in  use  (Tanner-Halverson,  1993  as  cited 
in  Weiner  & Morse,  1994;  Davis,  1992).  Another 
example  is  planning  teaching  activities  so  as 
not  to  overstimulate — ensuring  reading  occurs 
in  a quiet  room,  for  instance. 

Learning  skills  ■ Teaching  children  how  to 
learn  is  another  intervention  strategy.  Children 
affected  by  FAS  seem  to  learn  and  use  informa- 
tion differently  than  the  average  child 
(Kodituwakku  et  al.,  1992  as  cited  in  Weiner  & 
Morse,  1994).  One  teacher  in  a northern  rural 
community  uses  several  techniques  such  as 
role  playing  and  peer  tutoring  to  help  students 
with  FAS  learn  (Winick,  1993).  Role  playing 
can  be  effective  in  teaching  these  children  real- 
life  related  lessons — how  to  understand  conse- 
quences and  appropriate  behaviour,  for 
example.  Another  teacher  emphasizes  the 
importance  of  adults  mediating  the  learning 
experience  to  show  children  with  FAS  learning 
skills  such  as  how  to  keep  themselves  on  a task 
and  to  improve  their  memory  (Phillpot  & 
Harrison,  1993). 

Consistency  - A third  intervention  strategy 
is  consistency  in  the  environment,  including 
the  behaviour  and  responses  of  people  in  the 
child’s  world  (Weiner  & Morse,  1994).  This 


strategy  may  be  applied  in  school  settings  and 
in  the  child’s  home.  For  example,  one  parent 
found  that  the  most  successful  school  progams 
for  her  son  with  FAS  included:  (1)  teachers  who 
were  explicit  and  consistent  when  addressing 
the  children;  (2)  visual  aids  and  classroom 
arrangement  that  reinforced  class  rules  and 
activities;  and  (3)  program  routine  that  varied 
little  from  day  to  day  (Caldwell,  1993).  Davis 
(1992)  also  states  that  children  with  FAS  func- 
tion best  when  there  is  structure,  order,  and 
routine.  These  children  benefit  from  a learning 
environment  that  is  consistent  and  structured 
and  recognizes  their  individual  learning  and 
emotional  needs  (Villarreal  et  al.,  1991). 

9.3  Guidelines  for  Parents  and 
Others  Caring  for  Individuals 
With  ARBDs 

In  a follow-up  study  of  61  adolescents  and 
adults  previously  diagnosed  with  FAS  or  fetal 
alcohol  effects,  Streissguth  and  associates 
(1988)  gathered  data  from  a variety  of  sources 
including  the  people  caring  for  patients  with 
FAS  and  fetal  alcohol  effects  (e.g.,  foster  and 
adoptive  parents).  Based  on  the  interviews  of 
parents,  they  suggest  the  following  guidelines 
for  caregivers. 

Information  - Parents  need  to  learn  all  they 
can  about  the  signs  and  symptoms  of  FAS  as 
well  as  the  medical,  social,  and  behavioural 
consequences.  This  information  is  important 
for  people  planning  on  becoming  foster  or 
adoptive  parents  and  for  recovering  alcohol 
dependent  mothers.  It  is  important  for  parents 
to  understand  that  the  child  has  damage  to  the 
brain  that  causes  behavioural  and  developmen- 
tal disturbances.  The  information  will  assist  in 
setting  realistic  goals  and  expectations  for  their 
children  and  themselves  and  help  prepare 


them  for  the  difficult  task  of  coordinating 
health  and  social  services  for  their  children. 

Behaviour  Management  - Parents  of  young 
children  with  FAS  may  need  support  and 
guidance  in  behavioural  management  of  hy- 
peractivity and  behavioural  disturbances. 
Understanding  the  relationship  between  diffi- 
cult early  experiences  (e.g.,  abuse  or  neglect) 
and  a child’s  disturbed  behaviour  in  a later  dif- 
ferent home  environment  can  help  foster  or 
adoptive  parents  deal  realistically  and  support- 
ively  with  the  variety  of  symptoms  that  can 
occur  (e.g.,  withdrawal,  unusual  fear). 

Advocate  - Parents  play  an  important  role 
in  assuring  appropriate  school  placement  of 
the  children  with  FAS.  They  understand  their 
children’s  needs  best  and  can  be  effective  advo- 
cates for  their  children  at  school  and  in  the 
community. 

Adolescents 9 needs  - Parents  of  an  adoles- 
cent with  FAS  must  deal  with  several  tasks 
including:  sexual  maturity  in  a developmentally 
disabled  person;  the  adolescent’s  decreasing 
satisfaction  at  school  and  plateauing  academic 
skills  and  subsequent  need  for  vocational  skills; 
and  managing  the  adolescent’s  leisure  time, 
interpersonal  relations,  and  independence. 

Respite  - Parents  of  children,  adolescents, 
or  adults  with  FAS  need  respite  care  for  them- 
selves. Raising  children  with  FAS  can  be 
demanding  and  tiring.  It  is  important  that  par- 
ents arrange  time  away  on  a regular  basis.  Rest 
is  crucial  to  a parent’s  ability  to  keep  doing  a 
good  job.  Getting  rest  will  involve  substitute 
child  care  which  could  be  arranged  through  a 
social  worker.  Parent  support  groups  and/or 
counselling  in  dealing  with  the  stresses  of  rais- 
ing children  with  FAS  may  be  necessary  for  par- 
ents. 


Long-term  planning  - Parents  need  to  con- 
sider long-term  planning  for  financial  and 
guardianship  issues.  The  assistance  of  a social 
worker  is  often  needed  in  arranging  for  avail- 
able subsidies  and  in  accessing  appropriate 
community  resources  and  services. 

9.4  Guidelines  for  Educators  of 
Children  Affected  by  ARBD 

In  addition  to  guidelines  for  parents,  Streiss- 
guth  also  outlines  four  guiding  principles  for 
educational  programs  of  students  who  have 
been  prenatally  exposed  to  alcohol  or  drugs 
(Burgess  & Streissguth,  1992). 

Early  intervention  - Alcohol-related  birth 
defects  are  lifelong  disabilities.  To  maximize 
the  effectiveness  of  education  programs,  it  is 
important  to  begin  early  to  guide  learning  of 
appropriate,  functional  skills  and  to  decrease 
the  occurrence  of  inappropriate  behaviours. 
Because  FAS  is  a medical  diagnosis,  a diagnosis 
cannot  be  made  by  educators.  Instead,  guide- 
lines need  to  be  in  place  to  ensure  students 
suspected  of  having  FAS  or  other  alcohol-relat- 
ed birth  defects  receive  appropriate  assess- 
ment, diagnosis,  and  treatment. 

Targeting  functional  skills  - Students  with 
FAS  and  fetal  alcohol  effects  need  academic 
skills,  but  they  need  to  be  complemented  by 
the  skills  that  will  help  students  live  and  suc- 
ceed in  the  world.  They  argue  that  the  key  is  to 
focus  on  both  the  present  and  future  environ- 
ments in  which  students  will  live  and  work  and 
to  teach  skills  specific  to  those  settings. 
Consistent  with  Burgess  and  Streissguth  (1992), 
Davis  (1992)  also  contends  that  as  students 
with  FAS  and  fetal  alcohol  effects  get  older,  they 
need  less  emphasis  on  academics  and  more  on 
basic  living  skills,  social  skills,  anger  manage- 
ment and  vocational  training. 


Teaching  communication  skills  ■ Even 
though  communication  skills  among  students 
with  FAS  and  fetal  alcohol  effects  vary,  there 
appears  to  be  a general  discrepancy  between 
their  verbal  language  and  their  ability  to  actual- 
ly communicate  effectively.  Educators  need  to 
recognize  students’  attempts  to  communicate 
and  to  direct  those  attempts  into  appropriate 
words  and  behaviours. 

Teaching  social  skills  - Social  isolation  can 
be  a problem  among  young  people  with  FAS 
and  FAE  because  of  their  poor  communication 
and  inability  to  predict  consequences  of  their 
behaviour  and  impulsivity.  It  is  important  to 
teach  appropriate  social  skills  whenever  oppor- 
tunities present  themselves,  whether  it  be  in 
the  hallway,  cafeteria,  or  classroom. 


1 0.  What  Are  Some 
Strategies  to  Prevent 
Alcohol-Related  Birth 
Defects? 

This  section  provides  a cursory  overview  of 
prevention  strategies  in  the  area  of  alcohol- 
related  birth  defects  (ARBDs).  Although  an  in- 
depth  review  of  prevention  programming 
would  be  valuable,  such  a task  is  beyond  the 
scope  of  this  report. 

Over  the  past  few  years,  prevention  of 
ARBDs  has  received  more  attention  in  the  liter- 
ature. In  particular,  the  literature  discusses  var- 
ious types  of  prevention  strategies,  such  as 
warning  labels  on  alcoholic  beverages  and  pre- 
natal programs  screening  for  women  at  risk  for 
having  children  with  alcohol-related  birth 
defects.  This  section  highlights  typical  preven- 
tion strategies,  prevention  goals  and  messages, 
target  groups,  common  prevention  approaches, 
barriers  to  women  entering  addictions  treat- 
ment, and  the  effectiveness  of  prevention 
efforts. 

10.1  Prevention  Strategies 

Typical  prevention  strategies  have  been 
information-based,  relying  on  pamphlets, 
posters,  television  media  campaigns,  warning 
labels  on  alcoholic  beverages,  prenatal  educa- 
tion and  counselling,  training  for  professionals 
such  as  health  care  providers,  and  community- 
based  programs  (Carr,  1994;  Hankin,  1994).  It  is 
generally  agreed  that  comprehensive  programs 
incorporating  multiple  strategies  and  imple- 
mented at  the  community  level  are  the  most 
effective  for  preventing  FAS  (U.S.  NIAAA,  1987; 


Blume,  1992).  Prevention  programs  vary  in  the 
number  and  type  strategies  used.  Some  of  the 
more  common  prevention  strategies  are  high- 
lighted below. 

Public  Education 

Public  education  includes  various  strategies 
to  convey  information  on  ARBDs,  including; 

• public  awareness  campaigns; 

• age-appropriate  education  in  elementary  and 
secondary  schools  (ASAM,  1992); 

• public  education  through  addictions  agencies 
(ASAM,  1992); 

• print  materials:  for  example,  posters  and  special- 
ty items  (e.g., calenders, placemats); 

• warning  signs  at  point  of  sale  of  alcoholic  bever- 
ages (ASAM,  1992;  Canada.  Government,  1992; 
Addiction  Research  Foundation,  1992); and 

• warning  labels  on  alcoholic  beverages  (ASAM, 
1992;  Canada.  Government,  1992;  Addiction 
Research  Foundation,  1992). 

Warning  labels,  in  particular,  have  generat- 
ed much  discussion.  The  labeling  of  alcoholic 
beverages  is  seen  as  a tool  for  increasing  the 
awareness  of  the  general  public  that  alcohol 
consumption  during  pregnancy  can  be  harmful 
to  the  fetus  (Canada,  Health  and...,  1992). 
However,  there  is  considerable  debate  about 
the  effectiveness  of  warning  labels.  Some 
research  suggests  that  warning  labels  only 
have  a small  effect  (Abel,  1993;  Holder,  1994). 
For  example,  one  study  examining  the  introduc- 
tion of  warning  labels  in  the  U.S.  found  that  the 
warning  labels  on  alcohol  beverages  were  being 
noticed,  read  and  recalled  by  some  consumers 
in  general  (Kaskutas  & Greenfield,  1992). 
However,  there  was  no  change  in  the  already 
high  knowledge  level  of  the  health  risks  includ- 
ed on  the  warning  labels  and  there  were  little 
differences  in  behavioural  intentions  between 


those  who  saw  and  those  who  did  not  see  the 
labels.  Similarly,  a study  of  pregnant  women  in 
Detroit  found  that  alcoholic  beverage  warning 
labels  resulted  in  a small  decrease  in  drinking 
among  women  who  were  non-risk  drinkers,  but 
did  not  influence  women  drinking  at  risky  lev- 
els (Hankin,  1994). 

There  are  two  sides  to  the  warning  label 
debate.  Proponents  of  warning  labels  argue 
that  the  government  has  an  obligation  to 
inform  that  public  of  an  established  health  dan- 
ger. The  public  has  the  right  to  know  of  risks 
associated  with  a product.  In  contrast,  oppo- 
nents focus  more  on  the  impact  of  warning 
labels.  They  contend  that  there  is  no  evidence 
that  warning  labels  will  alter  drinking  behav- 
iour among  those  women  most  at  risk  for  hav- 
ing children  with  Fetal  Alcohol  Syndrome  (Abel, 
1993).  Information  alone  cannot  make  problem 
drinkers  stop  (Blume,  1992).  Moreover,  warning 
labels  can  be  misleading  and  create  unneces- 
sary fear  or  public  concern,  especially  for 
those  who  are  light  drinkers.  For  example,  the 
Motherisk  program  in  Toronto  has  found  high 
levels  of  anxiety  in  some  pregnant  women  who 
equate  mild  drinking  with  high  risk  for  FAS; 
these  women  are  ready  to  terminate  an  other- 
wise wanted  pregnancy  (Sharp,  1995).  In  addi- 
tion, there  is  concern  that  the  public  is  being 
bombarded  by  so  many  health  warnings  on 
products  that  the  warnings  are  being  viewed 
with  indifference  and  often  ignored. 

Both  sides  seem  to  agree  that  warning 
labels  are  one  of  many  ways  for  increasing 
awareness,  but  that  as  a singular  prevention 
strategy,  they  are  ineffective.  However,  those 
against  warning  labels  argue  that  if  you  are 
going  to  spend  limited  resources,  it  is  impor- 
tant to  target  the  resources  on  the  people  who 
are  most  at  risk  for  FAS — women  with  alcohol 
problems  (Abel,  1993). 


Professional  Education 

Another  important  strategy  in  preventing 
ARBDs  is  the  education  and  mobilization  of 
professionals.  Professional  education  typically 
includes  education  or  training  of  allied  profes- 
sionals dealing  with  women,  children,  and  fami- 
lies affected  by  ARBDs  such  as  FAS.  For 
example,  health  care  professionals  working 
with  pregnant  women  and  young  children  need 
a broad  base  of  knowledge  and  skills  so  they 
are  able  to  identify  a high-risk  pregnancy  and 
adverse  pregnancy  outcomes  (Bondy  et  al., 
1993).  Some  suggested  prevention  strategies 
targeting  professionals  include: 

• improved  education  aimed  at  early  diagnosis  of 
addictions  problems  in  women  in  health  care 
settings  (e.g.,  revise  curriculum  for  all  health  pro- 
fessionals’ training  programs  to  include  knowl- 
edge of  alcohol  and  effects, skills, and  tools); 

• dissemination  of  information  to  public  health 
nurses,  social  service  workers,  day  care  workers, 
educators,  correctional  workers,  and  addictions 
counsellors  about  ARBDs  and  related  support 
and  resources  available; 

• in-service  training  for  physicians  and  nurses;  and 

• a ‘train  the  trainer’  approach  to  educating  profes- 
sionals about  ARBDs. 

Some  research  suggests  that  a key  element 
in  women’s  decisions  to  reduce  or  stop  drink- 
ing during  pregnancy  is  the  advice  given  by 
their  physicians  and  other  health  care 
providers  (Huyter,  1993).  Yet,  health  care  pro- 
fessionals are  often  reluctant  to  inquire  about 
alcohol  use,  therefore  reducing  the  extent  to 
which  ARBDs  could  be  preventable.  For  exam- 
ple, a study  of  New  Jersey  physicians  showed 
that  they  do  not  routinely  ask  their  pregnant 
patients  about  alcohol  consumption  for  many 
reasons,  including  physician  bias  due  to  their 
own  drinking,  lack  of  training,  poor  awareness 
of  the  problem  and  its  effects,  time  limitations, 


fear  of  offending  patients,  and  the  belief  that 
patients  will  not  tell  the  truth  about  their  drink- 
ing (Donovan,  1991).  Similarly,  a Canadian 
study  of  Saskatchewan  physicians  found  family 
physicians  and  general  practitioners  who  grad- 
uated before  1974  were  less  likely  than  recent 
graduates  to  be  aware  of  FAS  and  ask  their 
patients  about  alcohol  use  during  pregnancy 
(Nanson  et  al.,  1995).  However,  these  physi- 
cians were  more  likely  to  feel  comfortable  dis- 
cussing alcohol-related  issues.  Overall,  this 
study  found  Saskatchewan  physicians  are 
aware  of  FAS,  but  they  expressed  a need  for 
more  information  on  FAS  for  parents  as  well  as 
physician  training  materials  and  information 
about  where  to  refer  patients  with  FAS  and  par- 
ents with  alcohol-related  problems. 

There  is  a need  to  create  a system  that 
responds  quickly  to  women  with  substance 
abuse  problems.  The  ultimate  goal  is  to  elimi- 
nate the  traditional  barriers  that  exist  between 
the  provision  of  health  care  and  the  treatment 
and  prevention  of  substance  abuse,  including 
reducing  the  negative  attitudes  among  profes- 
sionals with  regard  to  pregnant  substance 
abusers  (U.S.  DHHS,  1995). 

Treatment  Services 

Educational  efforts  to  increase  awareness  of 
ARBDs  are  not  enough  to  prevent  all  occur- 
rences of  alcohol-related  birth  defects.  Another 
way  to  approach  ARBD  prevention  is  to  focus 
prevention  efforts  on  the  people  who  are  most 
at  risk  for  having  a child  with  FAS.  Abel  (1993) 
refers  to  focused  prevention  as  identifying 
women  who  are  having  problems,  and  then  tar- 
geting one’s  resources  to  these  women  to 
increase  the  number  of  normal  pregnancies. 
Usually,  this  process  involves  screening  preg- 
nant women  when  they  seek  prenatal  care  and 
outreach  efforts  to  contact  women  not  likely  to 
enter  the  traditional  health  care  system. 


Early  identification  of  problem  drinkers  - 

In  recent  years,  a variety  of  studies  have 
demonstrated  the  feasibility  of  screening  for 
heavy  drinking  and/or  alcohol  problems  in 
women  within  the  health  care  system  (Blume, 
1992).  Early  identification  of  a drinking  problem 
is  difficult  because  of  the  tendency  of  people 
who  drink  to  deny  or  underestimate  their  drink- 
ing. The  two  most  commonly  cited  brief  ques- 
tionnaires used  to  identify  women  who  are  at 
risk  for  heavy  drinking  are  the  T-ACE  and  the 
TWEAK  (Blume,  1992;  Abel,  1993;  Russel,  1994). 

Based  on  research  of  two  earlier  developed 
alcoholism  screening  instruments,  the  CAGE 
and  Michigan  Alcoholism  Screening  Test 
(MAST),  Dr.  Sokol  and  his  colleagues  at  Wayne 
State  University  in  Detroit  developed  the  T-ACE 
questionnaire  (Blume,  1992;  Russel,  1994).  As 
shown  in  Table  10.1,  it  includes  four  questions; 
a score  of  two  or  more  indicates  high-risk  drink- 
ing. 

The  TWEAK  questionnaire  was  developed 
by  Dr.  Russel  at  the  Research  Institute  on 
Addictions  in  Buffalo,  New  York.  It  combines 
questions  from  the  MAST,  CAGE,  and  T-ACE 
tests  that  have  been  found  most  effective  in 
identifying  women  drinkers.  Also  shown  in 
Table  10.1,  it  includes  five  questions  and,  like 
the  T-ACE,  a total  score  of  two  or  more  indi- 
cates high-risk  drinking. 


Table  10.1  Screening  Instruments 


The  T-ACE  Questionnaire 


1.  T How  many  drinks  does  it  take  to  make  you  feel  high? 

(TOLERANCE  - more  than  two  drinks  scores  two  points) 

2.  A Have  people  ANNOYED  you  by  criticizing  your  drinking? 

(a  positive  response  scores  one  point) 

3.  C Have  you  felt  you  ought  to  CUT  DOWN  on  your  drinking? 

(a  positive  response  scores  one  point) 

4.  E Have  you  ever  had  a drink  first  thing  in  the  morning  to  steady  your 

nerves  or  get  rid  of  a hangover? 

(EYE-OPENER  - a positive  response  scores  one  point) 


The  TWEAK  Questionnaire 


1.  T How  many  drinks  can  you  hold? 

(TOLERANCE  - if  a woman  reports  holding  more  than  five  drinks  without  falling 
asleep  or  passing  out  she  scores  two  points) 


2.  W Have  close  friends  or  relatives  WORRIED  or  complained  about  your 

drinking  in  the  past  year? 

(a  positive  response  scores  two  points) 

3.  E Do  you  sometimes  take  a drink  in  the  morning  when  you  first  get  up? 

(EYE-OPENER  - a positive  response  scores  one  point) 

4.  A Has  a friend  or  family  member  ever  told  you  about  things  you  said  or 

did  while  you  were  drinking  that  you  could  not  remember? 

(AMNESIA  - a positive  response  scores  one  point) 


5.  K(C)  Do  you  sometimes  feel  the  need  to  CUT  DOWN  on  your  drinking? 
(a  positive  response  scores  one  point) 


For  women  identified  as  risk  drinkers,  a 
thorough  assessment  may  be  indicated.  For 
many  women,  accurate  information  about  the 
risk  involved  with  and  advice  about  drinking 
during  pregnancy  are  sufficient  to  eliminate 
hazardous  drinking  (Rosett  et  al.,  1983  as  cited 
in  Russel,  1994).  However,  follow-up  and  refer- 
ral for  addictions  treatment  are  necessary  for 
pregnant  women  who  drink  heavily  and  are 
unable  to  reduce  their  alcohol  intake  (Russel, 
1994;  ASAM,  1992).  It  is  important  to  have  effec- 
tive links  between  health  care  and  addictions 
treatment  services. 

Outreach  services  - It  is  often  difficult  to 
attract  women  with  substance  abuse  problems 
into  treatment.  Combined  fear  of  reprisal  from 
significant  others  or  the  community,  even  legal 
repercussions,  dissuade  these  women  from 
seeking  treatment.  Outreach  services  help  to 
get  women  to  services  they  would  not  other- 
wise receive,  and  it  encourages  them  to  use 
available  health  care  and  social  services  (U.S. 
DHHS,  1995).  Employing  outreach  workers  who 
are  indigenous  to  the  neighbourhoods  and  the 
culture  tends  to  facilitate  such  women  seeking 
treatment. 

In  the  late  1980s,  a Pregnancy  Outreach 
Program  (POP)  was  implemented  in  British 
Columbia  (Asante  & Robinson,  1990;  Radford, 
1992).  The  purpose  of  the  program  was  to 
improve  the  reproductive  health  of  women  at 
risk.  The  outreach  service  was  located  apart 
from  traditional  health  and  hospital  settings — 
at  friendship  centres  and  child  development 
centres,  for  example.  The  program  consisted  of 
four  components  including:  group  sessions  to 
encourage  peer  support/education;  milk  and 
vitamin  supplements  for  clients  in  financial 
need;  individual  counselling  and  support,  usu- 
ally through  outreach  by  lay  counsellors;  and 
referral  to  other  community  agencies. 


Other  treatment  services  - Treatment  ser- 
vices not  only  include  treatment  services  for 
problem-drinking  pregnant  women,  but  also 
includes  women  with  substance  use  problems 
in  general  (U.S.  NIAAA,  1987).  This  means 
accessible  addiction  treatment  services 
designed  to  meet  women’s  needs,  plus  patient 
and  family  education  in  primary  care  settings, 
obstetrical  practices,  and  in  addictions  treat- 
ment programs  are  other  important  prevention 
strategies  (ASAM,  1992). 

10.2  Prevention  Goals 
and  Messages 

Generally,  prevention  programs  for  ARBDs 
are  aimed  at  reducing  the  number  of  alcohol- 
related  birth  defects  (U.S.  NIAAA,  1987;  Hankin, 
1994).  In  keeping  with  this  overall  goal,  other 
specific  goals  reflecting  various  prevention 
strategies  include  the  following  (U.S.  NIAAA, 
1987): 

• to  increase  the  awareness  of  the  general  public 
about  the  hazards  associated  with  alcohol  dur- 
ing pregnancy; 

• to  encourage  women  of  childbearing  age  to 
avoid  alcohol  and  unnecessary  drugs  during 
pregnancy; 

• to  encourage  women  who  are  drinking  during 
pregnancy  to  reduce  their  consumption  to 
increase  their  chances  of  having  healthy  babies 
in  the  current  pregnancy  and  subsequent  preg- 
nancies; 

• to  urge  women  with  drinking  problems  to  seek 
and  accept  treatment; 

• to  influence  health, social  service, and  education 
professionals  to  provide  education  on  alcohol 
and  drug  effects  to  all  patients,  clients, and  stu- 
dents prior  to  and  during  pregnancy;  and 

• to  identify  and  link  affected  families  and  chil- 
dren with  resources  offering  emotional  support, 
treatment, and  rehabilitation. 


Within  the  context  of  these  goals,  preven- 
tion programs  convey  different  messages 
depending  on  the  target  group.  One  common 
message  to  pregnant  women  concerns  the  safe 
level  of  alcohol  consumption  during  pregnancy. 
Given  the  inconsistent  research  findings  on  a 
safe  level  of  alcohol  consumption  during  preg- 
nancy, most  prevention  programs  advise  absti- 
nence from  alcohol  for  pregnant  women 
(ASAM,  1992;  Canada.  Government,  1992).  To  a 
lesser  extent,  some  programs  also  recommend 
abstinence  from  alcohol  for  women  planning 
pregnancy  and  for  nursing  mothers  (ASAM, 
1992).  A slightly  more  moderate  position  is  tak- 
en by  the  Addiction  Research  Foundation 
(1992,  p.  4)  which  recommends  that  physicians 
advise  pregnant  women  about  alcohol  con- 
sumption, emphasizing  that  when  it  comes  to 
pregnancy,  “less  is  better  and  none  is  best.” 

10.3  Target  Groups 

Since  the  late  1970s,  prevention  efforts  have 
focused  heavily  on  educational  strategies  tar- 
geting various  groups  (Smith  & Coles,  1991): 

• pregnant  women,  especially  pregnant  women 
who  are  heavy  drinkers  and  considered  high-risk 
(U.S.NIAAA,  1987); 

• women  of  childbearing  age,  including  female 
adolescents  (U.S.NIAAA,  1987); the  education  of 
all  women  is  important  regardless  of  the  extent 
of  their  drinking,  to  permit  women  the  opportu- 
nity to  make  informed  decisions  about  alcohol 
consumption  prior  to  conception  and  during 
pregnancy; 

• health  professionals  (e.g.,  family  physicians, 
obstetricians,  prenatal  care  professionals,  and 
pediatricians  etc.)  to  improve  identification  and 
treatment  of  pregnant  drinkers  as  well  as  chil- 
dren with  FAS  (U.S.NIAAA,  1987); and 

• the  general  public,  including  parents,  grandpar- 
ents, and  friends  who  may  play  a role  in  influ- 
encing the  pregnant  women.  As  well, school  age 


children  are  the  future  parents  and  need  to  be 
aware  of  the  risks  for  FAS. 

There  has  been  some  discussion  about  the 
extent  to  which  prevention  strategies  should 
be  aimed  at  general  populations  versus  target- 
ing women  (and  their  families)  at  risk  for  hav- 
ing children  with  alcohol-related  birth  defects. 
Some,  such  as  Dr.  Streissguth,  believe  that  a 
combination  of  general  population  and  targeted 
strategies  are  needed  (Bondy  et  al.,  1993)  and 
others  advocate  more  focused  prevention  on 
women  at  risk  (Abel,  1993).  Most  delegates  at 
an  FAS  workshop  in  Halifax  felt  that  education 
messages  aimed  at  the  general  public  were 
important  to  maintain  high  levels  of  awareness 
and  help  to  establish  community  norms  that 
discourage  drinking  during  pregnancy  (Bondy 
et  al.,  1993).  As  well,  they  recognized  that  tar- 
geted prevention  efforts  cannot  be  ignored.  A 
women  who  has  had  one  child  with  FAS 
requires  intensive  intervention  aimed  at  pre- 
venting another  adverse  pregnancy.  Agreeing 
with  the  need  to  target  at  risk  women,  Abel  rea- 
sons that  if  you  are  going  to  spend  limited 
resources,  it  is  important  to  target  them  (Abel, 
1993).  He  argues  that  focusing  prevention  on  at 
risk  women  is  more  effective  in  increasing  the 
number  of  normal  pregnancies  than  general 
broad  prevention  efforts  such  as  warning  labels 
on  alcoholic  beverages. 

Acknowledging  that  ARBDs  are  not  solely 
the  responsibility  of  women,  some  also  suggest 
that  information  about  the  risks  of  ARBDs 
should  be  targeted  at  all  men  and  women  of 
child-bearing  age  (Canada.  Government,  1992). 
Men  who  understand  the  risk  are  more  likely  to 
support  their  partners  in  efforts  to  reduce 
drinking  or  abstain  from  alcohol  during  preg- 
nancy. 


10.4  Prevention  Approaches 

Over  the  past  few  years,  there  has  been 
more  discussion  in  the  literature  on  underlying 
approaches  or  frameworks  of  ARBD  prevention 
efforts.  Of  the  various  approaches  found,  the 
two  most  common  were  the  health  promotion 
approach  (Loock,  1992;  Loney  et  al. , 1994; 
Ouellet,  1988),  and  the  public  health  approach 
(U.S.  DHHS,  1993;  May,  1995). 

Health  Promotion  Approach 

A health  promotion  approach  helps  to 
broaden  our  understanding  of  ARBDs.  More 
specifically,  health  promotion:  (1)  “recognizes 
the  broad  range  of  determinants  of  health;  (2)  it 
emphasizes  the  context  of  individuals’ 
lifestyles,  rather  than  viewing  behaviour  as  sim- 
ply a personal  choice;  (3)  it  acknowledges  the 
importance  of  addressing  social  inequities  in 
health;  and  (4)  it  calls  for  community  action 
and  coordinated,  intersectoral  policies  to 
address  health  issues”  (Loney  et  al.,  1994,  p. 
248).  This  broad  approach  recognizes  that  alco- 
hol use  occurs  in  a social  context.  Although  FAS 
is  a distinct  medical  syndrome,  the  main  cause 
(excessive  alcohol  consumption  during  preg- 
nancy) is  embedded  in  everyday  patterns  of  liv- 
ing that  are  reinforced  by  social,  economic  and 
cultural  factors  (Loney  et  al.,  1994).  Within  this 
approach,  some  health  promotion  strategies 
for  preventing  ARBDs  include  (Loock,  1992): 

• fostering  public  participation  (e.g., server  inter- 
vention programs,  community-based  action 
groups); 

• strengthening  community  health  services  (e.g., 
strong  links  among  hospital,  community  health, 
pregnancy  outreach,  and  addictions  treatment 
services); 

• coordinating  healthy  public  policy  (e.g., compre- 
hensive school  health  curriculum,  legislation 


involving  labeling,  lifestyle  advertising,  and  alco- 
hol accessibility);  and 

• coordinating  policies  between  sectors  (e.g., 
inter-governmental  committees  with  representa- 
tion from  all  relevant  departments,  such  as 
health,  justice, social  services,  education, and 
alcohol  and  drugs). 

These  strategies  highlight  the  interdiscipli- 
nary nature  of  ARBDs  and  point  out  that  pre- 
vention efforts  can  be  integrated  with  other 
related  health  promotion  efforts.  For  example, 
substance  abuse  prevention  can  be  incorporat- 
ed as  part  of  broader  health  promotion  goals 
such  as  increasing  participation  in  community 
health  prenatal  programs  to  promote  healthier 
women  and  healthier  babies  (U.S.  DHHS,  1995). 

At  a program  level,  Ouellet  (1988)  proposes 
four  general  principles  be  followed  when  imple- 
menting a program  using  a health  promotion 
approach. 

• Begin  where  people  are  ‘at.’  Initiate  programs  first 
in  areas  that  people  are  familiar  (e.g., schools, 
community  groups)  and  initiate  policies  and 
programs  at  the  level  of  common  understanding 
and  commitment. Within  this  context,  health  pro- 
moting behaviour  changes  during  pregnancy  are 
more  likely  to  lead  to  lasting  healthy  lifestyles. 

• Involve  the  community. This  means  identifying 
and  understanding  the  needs  and  characteris- 
tics of  each  community. 

• Make  the  most  of  your  resources.  In  times  of 
restraint,  it  is  important  to  identify  available 
resources  and  look  for  creative  and  diverse  ways 
of  using  existing  expertise  and  facilities. 

• Adopt  a comprehensive  approach  involving  a 
mix  of  strategies  that  support  and  enhance  each 
other.  For  instance, strategies  might  includes 
mass  media  component  to  increase  awareness; 
an  information/education  component  to  ensure 
informed  decision-making;  and  environmental 
measures  to  reduce  barriers  and  enable  healthy 
choices. 


Public  Health  Approach 

Within  the  health  care  field,  prevention 
efforts  are  commonly  divided  into  three  levels 
of  prevention:  primary,  secondary,  and  tertiary 
prevention  (U.S.  DHHS,  1993).  In  terms  of 
ARBDs,  primary  prevention  aims  to  avoid  or 
prevent  the  problem  of  FAS  before  it  exists;  in 
other  words,  the  goal  is  to  have  no  children 
born  with  FAS  or  other  ARBDs  (May,  1995;  U.S. 
DHHS,  1993).  The  most  common  strategy  used 
in  primary  prevention  is  public  education  (e.g., 
public  awareness  campaigns  and  education  in 
schools)  to  inform  the  population  about  the 
hazards  of  substance  use  during  pregnancy. 

Secondary  prevention  typically  seeks  to 
reduce  the  duration  of  a now  existing  problem 
in  some  individuals  (May,  1995).  In  relation  to 
FAS,  secondary  prevention  usually  focuses  on 
identifying  and  intervening  with  persons  at  risk 
for,  or  beginning  to  experience,  substance  use 
problems  through  prenatal  clinics  or  outreach 
in  areas  of  high  risk  environments  (U.S. 
DHHS,  1993).  The  main  goal  is  to  reduce  alcohol 
and  other  drug  intake  during  pregnancy. 

Tertiary  prevention  “refers  to  rehabilitation 
after  disease  has  occurred”  (U.S.  DHHS,  1993,  p. 
10).  In  terms  of  ARBDs,  this  usually  means 
treating  substance  use  problems  or  treatment 
and  management  of  complications,  impair- 
ments, and  disabilities  caused  by  alcohol  and 
other  drug  consumption  during  pregnancy 
(U.S.  DHHS,  1993;  May,  1995).  With  FAS,  tertiary 
prevention  typically  focuses  on  preventing  a 
woman  who  has  given  birth  to  one  child  with 
FAS  from  having  another  child  with  FAS  or  oth- 
er ARBDs.  As  well,  tertiary  prevention  efforts 
aim  to  reduce  the  physical,  emotional  and 
social  problems  of  the  child  with  ARBDs 
(Bondy  et  al.,  1993;  May,  1995). 


Philip  May  (1995),  Professor  and  Director  at 
the  University  of  New  Mexico  Center  on 
Addictions,  combines  what  has  been  learned 
from  the  addictions  literature  about  alcohol 
and  women  with  the  prevention  levels  (i.e.,  pri- 
mary, secondary,  tertiary)  of  the  public  health 
approach  (U.S.  DHHS,  1993).  The  goal  of  this 
comprehensive  approach  is  to  reduce  the  num- 
ber of  children  being  born  with  ARBDs  by 
applying  the  appropriate  level  of  prevention 
according  to  the  level  of  maternal  alcohol  con- 
sumption. May  explains  that  “the  levels  of  pre- 
vention are  mutually  complementary  in  that 
primary  prevention  can  be  applied  to  all  mem- 
bers of  the  populations,  but  secondary  and  ter- 
tiary level  preventions  are  reserved  for  those 
women  who  are  heavier  drinkers  and  therefore 
at  greater  current  risk  for  producing  children 
with  ARBD  or  FAS”  (May,  1995,  p.  1565). 

The  prevention  levels  work  in  conjunction 
and,  when  implemented  together,  will  have  a 
maximum  impact.  Primary  prevention  efforts 
are  directed  at  abstainers  and  light  alcohol 
users  to  reinforce  their  level  of  alcohol  con- 
sumption. Secondary  prevention  efforts  (e.g., 
screening,  brief  counselling)  are  directed  at 
persons  with  moderate  consumption  and  ter- 
tiary prevention  efforts  (e.g.,  addiction  treat- 
ment services)  are  aimed  at  those  with 
substantial  or  heavy  alcohol  consumption  (U.S. 
DHHS,  1993). 

This  approach  clearly  ties  ARBD  prevention 
within  the  broader  context  of  the  alcohol  con- 
sumption and  emphasizes  the  importance  of  a 
comprehensive,  coordinated  system  to  prevent 
ARBDs.  Also,  this  approach  underscores  that 
the  vast  majority  of  the  population  are  abstain- 
ers or  light  drinkers  who  will  respond  to  prima- 
ry prevention  measures.  Secondary  and 
tertiary  prevention  are  only  appropriate  for  a 
small  proportion  of  the  population.  According 


to  May  (1995),  studies  show  that  about  25%  of 
all  women  in  prenatal  clinics  continue  to  drink, 
but  most  women  reduce  their  drinking  during 
pregnancy,  and  heavy  drinking  women  are  a 
small  subset  of  this  group  of  women. 

Common  Characteristics 
of  Approaches 

The  various  approaches  or  models  dis- 
cussed in  the  literature  to  prevent  ARBDs  do 
not  fit  easily  into  a single  approach  or  model. 
The  issues  are  complex  and  solutions  must  be 
developed  cooperatively,  encompassing  the 
viewpoints  of  many  professionals  and  multiple 
disciplines  or  service  sectors  (U.S.  DHHS, 
1993).  A review  of  approaches  by  the  U.S. 
Center  for  Substance  Abuse  Prevention  found 
several  common  themes  across  the  various 
approaches  (U.S.  DHHS,  1993).  Some  of  these 
common  characteristics  are  as  follows: 

• prevention  must  be  comprehensive — a range  of 
services  along  a continuum  of  care  is  needed 
from  before  pregnancy  to  long  after  pregnancy; 

• prevention  should  include  primary,  secondary 
and  tertiary  prevention  efforts — primary  preven- 
tion should  not  be  the  exclusive  focus;  sec- 
ondary and  tertiary  prevention  are  important  to 
prevent  another  generation  of  problems; 

• prevention  must  be  collaborative — cooperation 
and  collaboration  among  many  social  agencies 
and  community  groups  allows  for  a comprehen- 
sive range  of  services  responsive  to  women  and 
their  families’  needs; 

• prevention  must  be  community-based — the 
most  effective  prevention  strategies  actively 
involve  the  communities  for  whom  the  services 
are  intended; 

• prevention  must  be  culturally  appropriate — an 
understanding  of  communities’  beliefs  and  val- 
ues, knowledge  and  attitudes  is  important  in 
order  to  effectively  communicate  health  infor- 
mation in  culturally  appropriate  ways;  and 


• prevention  must  be  nonjudgemental  and  non- 
punitive — judgemental  and  punitive  interven- 
tions are  counterproductive  to  women  seeking 
services. 

10.5  Barriers  to  Women 
Entering  Addictions  Treatment 

Barriers  to  ARBD  prevention  programs  are 
most  commonly  discussed  in  relation  to  inter- 
vention or  treatment  of  pregnant  women  with 
substance  use  problems  or,  more  generally,  in 
relation  to  women  seeking  treatment  for  addic- 
tions (Smith  & Coles,  1991;  MacPhee,  1992). 

According  to  Smith  and  Coles  (1991),  female 
drug  users  as  a group  are  less  likely  to  enter 
and  complete  treatment  than  their  male  coun- 
terparts (Reed,  1988,  & Vannicelli,  1984,  as  cit- 
ed in  Smith  & Coles,  1991).  Pregnant  women 
may  be  even  less  likely  to  seek  treatment  for 
several  reasons  (Smith  & Coles,  1991): 

• the  tremendous  stigma  attached  to  being  preg- 
nant and  addicted; 

• less  support  of  family  and  friends  for  entering 
and  completing  treatment;  and 

• failure  on  the  part  of  the  treatment  system  to 
acknowledge  women’s  needs  (e.g.,some  pro- 
grams will  not  accept  pregnant  women  fearing 
increased  liability  few  programs  include  provi- 
sions for  childcare). 

Similar  types  of  barriers  were  cited  by 
MacPhee  (1992)  at  an  FAS  symposium  in 
Vancouver.  She  outlined  several  barriers  to 
high-risk  women  seeking  treatment  based  on 
her  experience  at  an  emergency  short-term  day 
care  and  women’s  drop-in  in  Vancouver 
(Crabtree  Corner  YWCA): 

• no  protocols  or  prioritizing  services  for  pregnant 
women  in  detoxification  or  treatment  centres; 

• no  information  available  on  FAS; 


• no  women-only  detoxification  areas  (many  of 
these  women  have  been  sexually  abused  and 
they  do  not  want  to  use  services  that  include 
men); 

• no  area  alcohol  and  drug  services; 

• no  prenatal  and  postnatal  programs; 

• no  safe,  affordable  housing  for  pregnant  women 
with  alcohol  and  drug  problems; 

• no  community-based  services  for  pregnant 
women  to  provide  coordinated  and  comprehen- 
sive care; 

• no  support  for  birth  parents  of  children  with 
FAS; 

• a lack  of  sensitivity  to  the  cultural  and  literacy 
needs  of  these  women;  and 

• fear  by  pregnant  women  who  are  using  alcohol 
and  drugs  that,  if  they  seek  treatment,  their  new- 
born baby  will  be  apprehended. 

In  the  U.S.,  an  added  barrier  is  the  recent 
legislative  trends  toward  more  punitive  treat- 
ment of  alcohol  or  drug  abusing  pregnant 
women  (Smith  & Coles,  1991).  Some  women 
have  been  placed  in  jail,  attempts  have  been 
made  to  curb  or  terminate  custody  rights,  and 
some  pregnant  drug  users  have  been  prosecut- 
ed for  acts  of  harm  against  the  fetus  (Farr, 
1995).  In  the  past  few  years,  at  least  seven  U.S. 
states  have  either  attempted  unsuccessfully  to 
or  are  in  the  process  of  enacting  fetal  abuse 
laws. 

In  Canada,  legal  action  is  not  a common 
practice.  However,  there  was  one  case  in  the 
Yukon  in  1985  where  a territorial  judge  used 
provisions  under  the  Children’s  Act  and  grant- 
ed an  application  ordering  a pregnant  woman 
to  undergo  alcohol  counselling.  Yukon  govern- 
ment officials  stress  the  provision  is  only  used 
in  extreme  circumstances,  when  usual  mea- 
sures such  as  counselling  and  intervention  by 
family  and  community  workers  have  failed  to 


convince  a woman  to  stop  drinking  while  preg- 
nant (Radford,  1995). 

There  is  no  evidence  that  this  legal 
approach  is  either  socially  effective  or  econom- 
ically sound  (Farr,  1995).  Some  suggest  that 
criminalization  of  the  pregnant  substance 
abuser  minimizes  the  impact  of  addiction  and 
places  the  behaviour  within  the  context  of 
morality  (Smith  & Coles,  1991).  This  approach 
is  counterproductive  in  that  the  likelihood  of 
such  women  seeking  prenatal  care  and  other 
services  is  reduced  due  to  fear  of  arrest  or  pos- 
sible imprisonment.  As  well,  such  an  approach 
creates  additional  problems.  For  instance, 
sending  mothers  to  prison  keeps  them  from 
parenting  and  requires  placement  alternatives 
for  their  drug-exposed  infants. 

10.6  Effectiveness 
of  Program  Efforts 

To  evaluate  changes  in  the  rate  of  ARBDs 
over  time,  research  is  needed  on  the  incidence 
and  prevalence  of  FAS  and  other  ARBDs  in  the 
population  (e.g.,  among  certain  groups  such  as 
Aboriginal  Canadians).  In  addition,  it  is  impor- 
tant that  prevention  efforts  are  evaluated  to 
determine  their  effect  on  women’s  knowledge 
and  behaviour,  especially  among  heavy-drink- 
ing women  (Sokol  & Abel,  1992). 

Unfortunately,  there  is  little  documented 
research  on  the  effectiveness  of  specific  pre- 
vention programs  or  strategies  (Schorling, 
1993).  Some  evidence  does  suggest  that  public 
education  strategies,  such  as  mass  media  cam- 
paigns, have  been  effective  in  increasing  aware- 
ness and  changing  drinking  behaviour  of 
pregnant  women  who  are  social  drinkers 
(Smith  & Coles,  1991).  However,  there  is  little 
evidence  that  such  prevention  efforts  bring 
about  behaviour  change  in  the  women  who  are 


heavy  drinkers  and  therefore  at  greatest  risk 
(Smith  & Coles,  1991;  Sokol  & Abel,  1992). 

Similarly,  in  a review  of  studies  evaluating 
prenatal  education  and  counselling  programs, 
Schorling  (1993)  found  a significant  proportion 
of  women  continued  to  drink  throughout  preg- 
nancy regardless  of  the  counselling  programs. 
However,  the  majority  of  women  reduced  or 
eliminated  alcohol  consumption  by  the  end  of 
their  pregnancies.  This  reduction  in  drinking 
was  also  found  in  the  control  groups  suggesting 
that  other  factors  outside  the  prenatal  coun- 
selling programs  were  likely  related  to  the 
reduction  in  drinking. 

There  has  been  some  evaluations  of  the 
effectiveness  of  professional  education  pro- 
grams on  FAS  (Blume,  1992;  Hankin,  1994).  Most 
of  the  evaluations  reported  an  increase  in  the 
number  of  physicians  asking  their  patients 
about  their  alcohol  consumption,  but  over  time 
this  change  was  less  marked  illustrating  the 
need  for  ongoing  training,  encouragement,  and 
support  to  make  professional  education  effec- 
tive (Blume,  1992). 


11.  Conclusion 


ARBDs  is  a very  complex  and  emotional 
issue.  Despite  the  abundant  research  in  the 
area,  several  gaps  in  knowledge  and  much 
uncertainty  remain.  It  is  not  possible  to  provide 
straightforward  answers  to  most  questions  that 
are  commonly  asked  about  alcohol  consump- 
tion during  pregnancy.  Some  issues  that  emerge 
in  the  literature  as  being  particularly  con- 
tentious are: 

• the  terminology  in  the  area  is  ambiguous; 

• the  diagnosis  and  identification  of  children  with 
alcohol-related  birth  defects  is  very  difficult — 
because  of  this,  children  could  be  labelled 
incorrectly  and  caution  in  making  a diagnosis  is 
urged; 

• the  research  findings  do  not  support  any  safe 
level  or  pattern  of  alcohol  consumption  during 
pregnancy;  and 

• there  is  inadequate  information  on  the  inci- 
dence of  ARBDs  such  as  FAS — differing  esti- 
mates are  found  throughout  the  literature,  and 
none  are  available  for  Canada. 

From  the  literature,  it  is  apparent  that 
ARBDs  can  be  addressed  on  many  different  lev- 
els— from  public  education  efforts  to  increase 
awareness  of  ARBDs  to  comprehensive,  multi- 
disciplinary prevention  efforts  involving  sever- 
al programs  and  agencies.  Because  of  the 
tremendous  cost  and  ramifications  of  ARBDs  to 
individuals  with  ARBDs,  parents  and  other 
caregivers,  educators,  social  service  profes- 
sionals, and  health  care  professionals,  a bal- 
anced and  multidisciplinary  response  to  this 
difficult  and  complex  problem  is  needed. 
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Appendix  A: 

Research  Limitations 

The  complexity  in  researching  ARBDs  has 
resulted  in  diverse,  sometimes  contradictory 
findings.  In  part,  the  inconsistencies  are  due  to 
various  methodological  difficulties  encoun- 
tered in  this  area.  To  assist  in  assessing  the 
validity  and  usefulness  of  the  research,  some  of 
the  limitations  in  the  ARBD  literature  are  high- 
lighted below. 

Prospective  versus  retrospective  studies 
have  been  conducted  in  this  area  and  have 
often  been  used  to  estimate  the  incidence  of 
FAS.  Both  types  of  studies  have  certain  biases 
that  may  result  in  erroneous  estimates  of  FAS. 
Retrospective  studies  involve  a review  of  past 
records — reviewing  past  records  for  cases  of 
children  diagnosed  as  FAS,  for  instance. 
Methodologically,  this  type  of  study  is  less  rig- 
orous than  prospective  studies  (Abel  & Sokol, 
1991).  Such  studies  are  less  able  to  control  or 
examine  other  factors,  such  as  environmental 
effects  or  selection  bias,  that  may  account  for 
the  findings  (Coles  et  al.,  1991).  For  example, 
after  several  years,  it  is  difficult  to  reliably  mea- 
sure a mother’s  pattern  of  prenatal  alcohol  con- 
sumption. Retrospective  studies  typically 
over-identify  problems  associated  with  a specif- 
ic cause  (Coles  et  al.,  1991).  The  diagnostic  cri- 
teria used  to  identify  cases  may  be  distorted 
and  result  in  an  overestimate  of  cases. 

Prospective  studies  usually  involve  select- 
ing a sample  of  pregnant  women  at  a clinic  or 
institution  and  prospectively  following  the  chil- 
dren born  to  the  sample  of  women  beyond 
infancy  (Coles  et  al.,  1991).  One  difficulty  with 
this  approach  is  that  women  with  the  greatest 
risk  for  FAS  and  other  ARBDs  may  not  be 
included  in  this  type  of  study  because  often 
they  do  not  receive  prenatal  care  and  therefore 


would  not  be  recruited  (Abel  & Sokol,  1991). 
Another  difficulty  with  prospective  studies  is 
sample  attrition.  It  is  not  unusual  to  encounter 
problems  locating  people  and  keeping  their 
interest  in  participating  when  a study  is  con- 
ducted over  several  years. 

Initially,  when  FAS  was  first  identified,  only 
retrospective  studies  were  possible.  Follow-up 
assessments  of  FAS  patients  were  primarily 
based  on  case  studies  of  children  diagnosed 
with  FAS  at  birth — these  studies  suffered  from 
small  sample  sizes  and  unrepresentative  sam- 
ples of  the  larger  population  (Day  & 
Richardson,  1991).  More  recently,  several 
prospective  studies  have  been  conducted  that 
are  based  on  substantial  sample  sizes  (Day  et 
al.,  1991;  Olson  et  al.,  1992). 

The  accurate  measurement  of  maternal 
alcohol  consumption  in  research  studies  is 
very  important  as  the  information  is  used  to 
identify  the  “light,”  “moderate”  and  “heavy” 
drinkers  in  samples,  and  research  findings  com- 
paring outcome  (e.g.,  number  of  children  born 
with  FAS)  for  each  of  these  subgroups  relies 
heavily  on  the  validity  of  these  data.  However, 
because  research  studies  cannot  measure  actu- 
al alcohol  consumption  during  pregnancy,  they 
rely  on  mothers’  self-reports  of  alcohol  use. 

Retrospective  studies  in  particular  are  sub- 
ject to  problems  in  ascertaining  accurate  esti- 
mates of  a woman’s  alcohol  consumption 
during  pregnancy.  Because  information  con- 
cerning the  amount  and  frequency  of  alcohol 
ingested  prior  to  and  during  pregnancy  is  often 
requested  months  or  even  years  after  the  birth, 
it  is  extremely  difficult  for  women  to  accurately 
recall  their  intake.  Even  more  carefully  con- 
trolled prospective  studies  that  collect  alcohol 
consumption  data  throughout  the  pregnancy 
generally  suffer  from  underreporting.  In  gener- 
al, most  abusive  drinkers  tend  to  underreport 


their  alcohol  intake  due  to  denial  or  an  inability 
to  recall  intake  (Sokol,  1981).  Ernhart  (1991) 
also  reports  that  most  women  do  decrease 
their  levels  of  consumption  during  pregnancy, 
making  quantifying  the  amount  consumed  even 
more  complex  and  difficult. 

An  additional  problem  encountered  when 
collecting  maternal  alcohol  consumption  infor- 
mation is  that  when  women  are  asked  to  recall 
their  first  trimester  alcohol  use,  they  often  do 
not  consider  their  intake  prior  to  recognition  of 
the  pregnancy  (Day  & Richardson,  1991).  Some 
studies  have  attempted  to  counteract  this 
problem  by  asking  women  to  discuss  their 
drinking  behaviour  immediately  prior  to  preg- 
nancy, in  the  belief  that  this  will  capture  the 
period  immediately  after  conception  (Hanson 
et  al.,  1979  as  cited  in  Jones,  1986). 

There  are  numerous  difficulties  in  diagnos- 
ing ARBDs  such  as  FAS  which  can  result  in 
biased  research  results.  The  reasons  for  the  dif- 
ficulty in  making  a diagnosis  are  discussed  in 
more  detail  in  Section  3.2  (Difficulties 
Diagnosing  Fetal  Alcohol  Syndrome).  However, 
briefly,  they  are: 

• there  is  no  single  symptom  distinctive  of  FAS; 

• there  are  no  standardized  diagnostic  tools  for 
FAS; 

• many  symptoms  vary  with  age; 

• facial  features  are  difficult  to  recognize; 

• the  validity  of  using  some  diagnostic  criteria 
cross-culturally  is  questionable  (e.g.,  facial  char- 
acteristics, IQ  tests);  and 

• it  is  often  overlooked  because  it  is  a relatively 
newly  identified  syndrome. 

Identifying  children  with  alcohol-related 
birth  defects  other  than  FAS  is  even  more  diffi- 
cult. Many  children  with  ARBDs  do  not  exhibit 


the  physical  characteristics  associated  with 
FAS,  and  many  have  normal  or  near-normal  IQs. 

An  objective  evaluation  of  the  epidemiolog- 
ical evidence  is  important  when  attempting  to 
answer  such  questions  as:  “Is  the  incidence  of 
FAS  higher  in  the  Aboriginal  population?”.  As 
Bray  and  Anderson  (1989)  point  out,  there  is  a 
lack  of  FAS  statistics  in  Canada  for  non- 
Aboriginal  and  Aboriginal  populations. 
Canadian  FAS  incidence  rates  are  usually  based 
on  U.S.  incidence  estimates.  The  lack  of 
Canadian  statistics  makes  it  difficult  to  assess 
the  true  extent  of  the  problem  in  Canada. 
Canadian  incidence  estimates  are  discussed  in 
Section  7.2  (Incidence  in  Canada). 

The  results  of  some  research  studies  need 
to  be  interpreted  with  caution  as  they  have  not 
adequately  controlled  for  confounding  vari- 
ables (i.e.,  other  than  alcohol  consumption) 
that  may  account  for  the  birth  defects  under 
consideration.  Day  and  Richardson  (1991) 
state:  “One  problem  in  interpreting  these  fol- 
low-up data  lies  in  the  difficulty  of  separating 
the  teratogenic  effects  of  alcohol  from  the 
effects  of  the  disordered  environments,  both 
interpersonal  and  structural,  that  often  accom- 
pany alcohol  and  drug  use.” 

Many  factors  are  cited  to  complicate  the 
effects  of  drug  and  alcohol  exposure,  including 
general  health,  nutrition,  housing,  income  and 
tobacco  (Addiction  Research  Foundation, 
1992).  Other  sociodemographic  variables  that 
are  independent  risk  factors  for  problems  dur- 
ing pregnancy,  and  thus  need  to  be  carefully 
measured  when  doing  research,  include:  race, 
education,  income,  marital  status,  adequacy  of 
prenatal  care,  and  use  of  tobacco,  marijuana 
and  other  illicit  substances  (Day  & Richardson, 
1991). 


Appendix  B:  The  Physical 
Effects  of  Alcohol  on  the  Fetus 

Based  on  a comprehensive  review  of  case 
study  and  epidemiological  literature,  Abel 
(1990)  summarizes  the  frequency  of  occurrence 
of  various  types  of  alcohol-related  birth 
defects.  The  following  discussion  is  primarily 
based  on  Abel’s  (1990)  text  and  presents  an 
overview  of  the  incidence  of  anomalies  that 
occur  prior  to,  during,  and  following  birth. 

Problems  encountered  during 
pregnancy  or  birth 

Spontaneous  Abortion  Rates 

Abel  (1990)  concludes  that  alcohol  consump- 
tion during  pregnancy  increases  the  risk  of 
spontaneous  abortion  only  for  heavy 
drinkers.  He  cites  a study  by  Sokol  in  1985 
which  found  that  the  single  factor  related  to 
spontaneous  abortion  among  alcoholic 
women  was  an  extremely  heavy  episode  of 
drinking  during  the  early  first  trimester. 

Stillbirths 

According  to  Abel  (1990),  the  majority  of 
studies  fail  to  find  a statistically  significant 
increased  rate  of  stillbirth  among  alcoholic 
women.  But  most  reported  still  include  it  as  a 
possible  result. 

Prematurity 

Most  studies  show  no  significant  increase  in 
preterm  births  for  women  who  drink  less 
than  six  drinks  per  day.  The  nature  of  the 
relationship  between  maternal  alcohol  con- 
sumption and  prematurity  is  still  unsettled. 
Where  there  is  evidence,  prematurity  may  be 
due  more  to  malformations  than  to  alcohol 
ingestion  itself. 


Breech  Births 

Abel  (1990)  concludes  that  Fetal  Alcohol 
Syndrome  is  definitely  associated  with 
breech  presentation — 35%  of  FAS  children 
are  born  breech.  That  figure  would  be  70%  if 
cesarean  section  deliveries  were  considered. 

Problems  encountered  after  birth 

Prenatal  Growth  Retardation 

Low  birth  weight  is  one  of  the  key  diagnostic 
features  of  FAS,  though  some  studies  find 
that  when  birth  weight  has  been  adjusted  for 
gestational  age,  maternal  alcohol  consump- 
tion itself  in  these  studies  appears  to  account 
for  no  more  than  2%  of  the  decrease  relative 
to  average  birthweight.  Possibly  then,  low 
birth  weight  is  actually  an  indication  of  pre- 
maturity, rather  than  a result  of  true  growth 
retardation.  Some  studies  also  report  statisti- 
cally significant  decreases  in  birth  weight  for 
moderate  or  light  drinkers;  however,  Abel 
(1990)  considers  these  decreases  to  be  well 
within  normal  range  when  other  risk  factors 
are  taken  into  consideration. 

Postnatal  Growth  Retardation 

Studies  indicate  that  FAS  children  do  not  dis- 
play “catch  up”  growth  at  least  until  puberty 
and  Streissguth  (1988)  states  that  short 
stature  remains  into  adulthood. 

Craniofacial  Effects 

In  1985,  Clarren  et  al.  (as  cited  in  Abel,  1990) 
reported  that  the  main  facial  characteristics 
in  FAS  individuals  were:  short  palpebral  fis- 
sures, a long  midface  relative  to  normal  nasal 
length,  a long  flat  philtrum,  a thin  upper  lip 
and  a flat  midface.  Clarren  et  al.  (1987)  (as 
cited  in  Abel,  1990)  found  that  craniofacial 
effects  are  more  numerous  and  obvious  in 
children  whose  mothers  drank  substantial 


amounts  of  alcohol — facial  features  are  much 
less  distinct  in  the  offspring  of  moderate 
drinkers.  It  has  also  been  observed 
(Phillipson,  1988;  Overholser,  1990)  that 
those  individuals  with  the  most  apparent 
craniofacial  abnormalities  tend  to  have  the 
most  severe  microcephaly,  shortest  stature 
and  most  impaired  intellectual  functioning. 

Anomalies  of  the  eyes 

The  various  anomalies  include: 

• short  palpebral  fissure  size  (the  size  of  the  open- 
ing between  the  eyelids)  appears  to  be  a subjec- 
tive rather  than  objective  diagnosis;  incidence  of 
this  anomaly  in  the  literature  ranges  from  1 1%  to 
90%  according  to  Abel  (1990).  It  is  important 
that  race-related  normative  data  be  used  when 
evaluating  palpebral  fissure  size; 

• the  incidence  of  an  epicanthic  fold  (a  vertical 
fold  of  skin  on  either  side  of  the  nose,  near  the 
inner  eye)  in  FAS  patients  ranges  from  9%  to 

68%; 

• strabismus  (crossed  eyes)  rates  range  from  20% 
to  56%  in  various  studies; 

• antimongoloid  slanting  (opposite  to  that  charac- 
teristic of  Down’s  Syndrome)  of  the  palpebral  fis- 
sures and  hypo/hypertelorism  (decreased 
distance  between  the  two  eyes)  are  less  com- 
mon— 37%  according  to  Majewski  and  Goecke 
(1982)  (as  cited  in  Abel,  1990); 

• microphthalmia  (abnormal  smallness  of  the  eye- 
ball), which  is  often  singled  out  as  a characteris- 
tic FAS  facial  feature,  is  much  less  prominent 
than  some  of  the  aforementioned  features; 

• visual  disorders  appear  to  be  quite  common 
though  most  FAS  patients  are  not  specifically 
examined  for  these  anomalies.  Myopia  (near- 
sightedness) is  most  common. Stromland  (1985) 
(as  cited  in  Abel,  1990)  found  23%  of  children 
had  such  poor  vision  that  they  were  visually 
handicapped.lt  is  possible  that  visual  disorders 
may  account  for  poor  fine  motor  dysfunction 
and  perceptual  difficulties; 


• retinal  tortuosity  (curves  or  twisting  of  the  reti- 
na) ranges  from  10%  to  94%  in  the  literature; 

• optic  nerve  anomalies  are  also  present;  and 

• corneal  astigmatism  (abnormal  curvatures  in  the 
cornea)  appears  to  be  particularly  common 
(91%)  among  Navajo  Indian  school  children 
though  this  has  not  been  verified  with  other  sub- 
groups. 

Anomalies  of  the  Ear 

The  various  anomalies  include: 

• outer  ear  anomalies  are  often  mentioned  (22% 
to  59%); 

• inner  ear  anomalies  and  hearing  problems 
appear  to  be  quite  common.  Abel  (1990) 
believes  that  all  FAS  children  should  be  tested 
for  hearing  problems  at  an  early  age; 

• sensorineural  hearing  loss  is  found  in  29%  of  FAS 
children;  and 

• one  thorough  study  found  that  13/14  FAS  chil- 
dren had  bilateral  recurrent  serous  otitis  media 
(inner  ear  infections). This  affliction  is  associat- 
ed with  eustachian  tube  dysfunction  and  is  relat- 
ed to  anomalies  of  the  first  and  second 
bronchial  arches  which  can  also  result  in  low-set 
ears,  abnormal  ears,  and  cleft  lip  and  palate. 

Oral  Features 

The  various  anomalies  include: 

• micrognathia  (abnormal  smallness  of  the  jaw)  is 
commonly  reported  as  is  cleft  palate,  high 
arched  palate,  and  narrow  vermillion  (border  of 
the  upper  lip);  and 

• dental  problems  are  also  likely  as  maxillofacial 
(bones  forming  the  upper  jaw)  anomalies  are 
common. 

Organ  Pathology 

Pathology  of  vital  organs  is  very  common 
and  should  have  been  included  in  the  standard 
FAS  diagnostic  criteria  according  to  Abel 
(1990).  Cardiac  problems  are  reported  in  18%  of 


the  case  reports  that  Abel  (1990)  reviewed  in 
the  literature.  Most  common  were  ventricular 
and  septal  defects.  Liver  anomalies  were  rare. 
Urogenital  anomalies  occurred  in  about  10%  of 
FAS  cases.  Genital  anomalies  were  noted  in  12% 
of  cases,  while  inguinal  hernia  (hernia  occur- 
ring in  the  groin)  was  found  in  3.5%  of  FAS 
patients. 

Skeletal  Defects 

Limb,  joint  and  other  skeletal  problems  were 
cited  in  18%  of  FAS  cases.  Clinodactyly  (devi- 
ation of  one  or  more  fingers)  and  campto- 
dactyly  (a  claw-like  condition  of  the  hand  or 
foot)  were  commonly  reported  though 
hypoplastic  nails  (incomplete  development 
of  nails)  may  be  even  more  common.  Other 
problems  included  areas  of  calcium  deposits, 
missing  limbs,  radial  ulnar  fusions,  missing 
bones,  hip  dislocation,  scoliosis  and  club- 
foot. If  limited  flexion  and  other  movement 
problems  were  included  as  skeletal  defects, 
the  proportion  of  FAS  patients  afflicted  with 
skeletal  defects  would  have  been  much  high- 
er than  18%. 

Neural  Tube  Defects 

Incidence  rates  range  from  18%-35%  for  neur- 
al tube  defects. 

Immunological  Function 

FAS  patients  have  fewer  lymphocytes  and 
increased  eosinophil  counts  suggestive  of 
allergic  reaction  or  altered  susceptibility  to 
infections.  As  previously  mentioned,  recur- 
rent otitis  media  is  most  common.  A recent 
review  of  human  and  animal  research  to 
assess  alcohol’s  effect  on  fetus’  immune  sys- 
tems found  that  immune  systems  definitely 
are  impaired  (though  the  mechanisms 
responsible  for  producing  the  damage  have 
not  yet  been  identified)  and  the  effects  on  the 


immune  system  are  long-lasting  (Giberson  & 
Weinberg,  1992). 

Obstruction  of  Upper  Airway  Passages 

As  craniofacial  anomalies  are  common  in 
FAS,  obstruction  of  upper  airway  passages  is 
likely  more  common  than  presently  recog- 
nized. Mandibular  hypoplasia  (incomplete 
development  of  the  horseshoe-shaped  bone 
forming  the  lower  jaw),  that  is  common  in 
FAS,  may  also  cause  respiratory  distress  and 
stridor  (particularly  at  night).  Upper  airway 
obstruction  in  FAS  patients  may  also  con- 
tribute to  Sudden  Infant  Death  Syndrome 
(SIDS).  According  to  Southall  et  al.  (1987)  (as 
cited  in  Abel,  1990),  mothers  of  SIDS  babies 
drank  more  often  than  mothers  of  babies 
who  did  not  succumb  to  SIDS. 

Neuropathology 

Microcephaly  (small  head  size),  indicating 
underdevelopment  of  the  brain,  is  common; 
absence  or  under-development  of  the  corpus 
callosum  (fibers  connecting  the  left  and  right 
halves  of  the  brain)  and  enlarged  lateral  ven- 
tricles (fluid  filled  chambers)  are  most  com- 
monly noted. 

Tumors 

As  is  the  case  with  most  teratogens,  expo- 
sure to  alcohol  late  in  pregnancy  may  result 
in  tumor  generation.  However,  no  common 
type  of  tumor  is  found  in  FAS  children.  In 
those  instances  where  tumors  have  been  dis- 
covered, they  were  found  before  the  child 
was  two  years  of  age  and  many  of  the  moth- 
ers were  using  anticonvulsant  medication. 
The  tumors  could  have  been  due  to  the  anit- 
convulsant  medication  taken  during  pregnan- 
cy or  its  interaction  with  alcohol  during 
pregnancy. 


Central  nervous 
system  (CNS)  Involvement 


The  link  between  prenatal  alcohol  exposure 
and  later  mental  retardation  and  sensory 
deficits  are  generally  detectable  only  when 
the  child  enters  school. 

• Sleep  disturbances  in  the  newborn  are  common- 
ly reported  they  have  trouble  reaching  quiet 
sleep,  are  more  easily  awakened,  more  restless 
and  have  more  gross  body  movements. 

• Electroencephalography  (EEG)  hypersynchrony 
(abnormal  EEG  activity  or  brain  wave  activity)  is 
as  much  as  200%  higher  in  FAS  infants  and  led 
Ioffe  et  al.  (1984)  (as  cited  in  Abel,  1990)  to  pro- 
pose that  “the  current  definition  of  FAS,  which  is 
based  on  dysmorphology,  may  be  inadequate 
because  EEG  differences  clearly  are  seen  in  the 
absence  of  dysmorphology  and  may  be  a sensi- 
tive indicator  of  fetal  alcohol  toxicity” 

• Increased  seizure/convulsion  activity  was  one  of 
the  earliest  CNS  effects  noted;  3.3%  of  FAS 
patients  recorded  in  various  studies  had  such 
problems. 

• An  increased  incidence  of  cerebral  palsy  in  FAS 
individuals  has  been  suggested  by  Ollegard 
(1979)  and  Lipson  et  al.  (1983)  (as  cited  in  Abel, 
1990). 

• A weak  sucking  reflex  is  noted  in  many  infants 
and  may  contribute  to  their  failure  to  thrive. 

• Speech  and  language  - FAS  children  have  signif- 
icantly higher  incidence  of  speech  impairment, 
reduced  vocabulary  and  clarity  of  speech. 
Speech  delay  and  impediments  may  be  partially 
due  to  hearing  problems  or  disorders  of  the 
palate. 


Appendix  C:  How  Alcohol  is 
Processed  by  the  Fetus 

When  the  mother  drinks,  the  alcohol  con- 
sumed passes  directly  through  her  stomach 
wall  and  enters  her  bloodstream.  Alcohol  gets 
into  the  bloodstream  of  the  fetus  by  crossing 
the  thin  membrane  of  the  placenta.  At  the  time 
of  transmission  across  the  placenta,  fetal  blood 
alcohol  levels  approximate  those  found  in  the 
mother  (Streissguth,  1980,  & Rose,  1981  as  cit- 
ed in  Overholser,  1990).  However,  the  fetal 
blood  alcohol  concentration  remains  elevated 
for  a longer  period  of  time  because  the  fetal  liv- 
er is  underdeveloped  and  is  not  able  to  break 
down  the  alcohol  as  rapidly  as  the  mother’s.  It 
is  estimated  that  newborns  metabolize  alcohol 
at  half  the  rate  of  an  adult  (Idanpaan-Heikkila, 
1972  as  cited  in  Abel,  1990).  Once  the  maternal 
blood  alcohol  concentration  falls  lower  than 
the  fetal  blood  alcohol  level,  the  alcohol  begins 
to  diffuse  back  to  the  mother’s  bloodstream  via 
the  placenta. 

Due  to  the  nature  of  the  biological  process- 
es involved,  it  is  apparent  that  if  the  mother 
drinks  heavily  on  a regular  basis,  a consistently 
high  blood  alcohol  concentration  remains  in 
both  the  mother  and  in  the  fetus.  This  continu- 
ing exposure  leads  to  the  fetus  becoming  physi- 
cally dependent  on  alcohol.  Withdrawal 
symptoms  have  been  seen  in  newborns  from 
birth  to  12  hours  after  birth  (Robe  et  al.,  1981, 
& Coles,  1984  as  cited  in  Abel,  1990). 

In  addition  to  the  toxic  effects  of  the  alco- 
hol itself,  alcohol  consumption  appears  to  be 
related  to  many  other  physiological  distur- 
bances in  the  fetus.  Alcohol  inhibits  the  moth- 
er’s absorption  of  nutrients  into  the 
bloodstream  and,  by  disrupting  hormones, 
lessens  the  ability  of  the  placenta  to  transport 
nutrients  to  the  developing  baby  (Abel  & 


Greizersten,  1982;  Lin,  1980;  Fisher,  et  al.,  1981, 
all  as  cited  in  Overholser,  1990).  Alcohol  also 
has  been  shown  to  alter  the  DNA4  and  RNA5  of 
the  fetus  (Thadani,  1981  as  cited  in  Overholser, 
1990),  disrupt  growth  hormone  secretion 
(Thadani,  1980;  Rawat,  1981;  Redmond,  1981,  all 
as  cited  in  Overholser,  1990),  and  can  suppress 
immune  system  activity  which  increases  sus- 
ceptibility to  infection  (Heine,  1980  as  cited  in 
Overholser,  1990).  Structural  anomalies  in  the 
brain  due  to  retarded  CNS  myelination  also 
appear  to  result  from  alcohol  ingestion  during 
pregnancy  (Boggan,  1982  as  cited  in 
Overholser,  1990). 


4 Refers  to  the  genetic  material  deoxyribonucleic  acid  (Miller  & 
Keane,  1972). 

5 Refers  to  the  genetic  material  ribonucleic  acid  (Miller  & Keane, 
1972). 
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